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 View from the        

 Country

Spend enough time typing about farming on a modern computer or phone and sooner or 

later you’ll find that the word “soil” sometimes gets automatically “corrected” to the 

word “soul.” The small amount of annoyance is quickly overcome by the happy real-

ization that there’s some real overlap here.

My personal beliefs lead me to maintain a strict distinction between the Creator and the 

creation — only the former is to be worshiped. Yet the latter was made good — origi-

nally, at least — and despite its present brokenness as a result of human actions, the 

earth remains something that is incredibly important and that needs to be nurtured 

and protected.

In other words, I don’t believe that the soil is actually part of my soul. I prefer to reserve 

the word “righteous” for spiritual matters. But just as the soul is vital to our entire 

beings and needs to be cared for and fed — we don’t live by bread alone — so the soil 

must be actively safeguarded and cultivated. It is a common resource that deserves 

our utmost concern — even if it doesn’t rise to the level of eternal importance.

How exactly to fulfill this mission, though, becomes a difficult question. If I were operating 

a large-scale vegetable or row-crop operation I’m fairly certain I know what I would 

do: I would hire a consultant, do sap testing every other week and follow the consul-

tant’s recommendations for biological amendments, fertigation and foliar application. 

On a 10-acre homestead with a quarter acre of vegetables and a couple hundred fruit, nut 

and berry trees/shrubs, though, my approach can’t be as scientific (as much as the 

engineer in me would like it to be). I firmly believe in the importance of soil balancing, 

but I’m also placing a lot of hope in eventually being able to nurture enough biology 

to overcome minor chemical imbalances. I’m blessed with sandy loam and a soil test 

that didn’t indicate any excesses — both great starting points. I am applying pur-

chased liquid macro- and micronutrients in the first few years — along with biological 

amendments, plenty of molasses to feed the biology, neem oil for insect control and 

some paramagnetic rock dust — in order to get things going. 

Long term, however, my goal is to create enough biology and home-grown amendments 

to eliminate purchased products. I have faith that the life in my soil will be able to 

maintain healthy plants and healthy people.

Soil health has perhaps been the key theme of this magazine over the years. We continue 

that tradition in this issue. Dennis Perz explains how soil health practices revitalized 

his Texas pecan orchard. Judith Fitzpatrick describes farming methods that are 

more and less friendly to the microbiology in the soil that make nutrients available 

to plants. Edwin Blosser discusses humus protein and how it benefits crops. Aaron 

Weaver examines soil conditioning practices to improve vegetable production. And 

Harriet Mella dives into the little-understood topic of redox in our soils.

I’m confident that this issue will provide plenty of solid information to nourish your soil/

soul. And that’s the view from the country.

Please recycle  
this magazine

True Nourishment
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OPINION

A New Eye on Plant Nutrition
The mechanisms of plant nutrition are more complex than simple 

ionic absorption — and are better understood than ever

BY JOHN KEMPF

How do plants absorb and trans-
port nutrients?

Read any textbook on agronomy 
and plant nutrition and there is likely 
to be an opening chapter or para-
graph describing how plants absorb 
nutrition. This section will describe 
how plants absorb ions (positively or 
negatively charged atoms) from the 
“soil solution,” transport these ions 
through the plant’s vascular tissue 
and transfer them into cells using “ion 
channels” and “pumps.”

This model of plant nutrition has 
been developed with lab research and 
mathematical modeling, generally 
without considering the impact of 
rhizosphere and phyllosphere biology. 
It is true that plants have the capacity 
to absorb and utilize nutrient ions as 
their primary nutrition source. After 
all, this is how plants are supplied 
with nutrients in hydroponic environ-
ments. 

However, it has been obvious to 
close observers that this model of 
plant nutrition does not adequately 
describe how plants get nutrition in 

wild ecosystems. Unfertilized soils of-
ten contain very low levels of soluble 
ions — not nearly enough to support 
the nutritional requirements of the 
abundant vegetation growing on these 
soils. 

And then, of course, there are 
those plants growing in the absence 
of any soil. Many of us have observed 
trees growing out of hard rocks and 
cliff faces, with zero soil present. 

▲ How plants in wild ecosystems get 
nutrition can teach us a lot about creating 
our own soil fertility programs.
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These trees often reach impres-
sive size and can be expected to be 
decades or even centuries old. Even 
when we assume they only grow very 
slowly, the question remains: where 
do they get access to the substantial 
quantities of soluble ions of nitrogen, 
phosphorus, potassium, calcium and 
magnesium needed to regenerate their 
leaves each year?

I would propose the answer is: 
they do not absorb nutrition in the 
form of soluble ions. Further, I would 
suggest that plants in undomesti-
cated ecosystems absorb only a 
tiny fraction of their nutritional 
requirements as soluble ions 
from the soil solution.

The fundamental problem with the 
current model of plant nutrition is that 
it does not consider any possible con-
tributions of soil biology. When we 
use this contemporary model of plant 
nutrition for agricultural crops, we are 
using a glorified hydroponic model, 
which makes no sense for biologically 
active soils. It may make sense in 
the context of soils that are largely 
biologically dead or inactive. But why 
would we choose to manage plant 
nutrition with a model that assumes 
dead soil? A model that assumes dead 
soil will create a dead soil. 

The textbooks will have to be 
rewritten. We are living in the mo-
ment where science is describing how 
plants in biologically active ecosys-
tems absorb nutrition from microbes 
rather than from simple ions. 

Science is describing how plant 
cells can absorb entire microbes 
and microbial metabolites through 
endocytosis directly into the cell, 
without any need for mathematically 
impossible “ion channels” and “ion 
pumps.” Science is describing how 
living microbes can be transported 
through the plant’s vascular system to 
provide microbial nutrition at any lo-
cation within the plant. We now have 
the science to describe how plants 
can absorb the significant majority of 
their nutritional requirements from 
microbes and require little or no nutri-
tion in the form of simple ions from 
the soil solution. 

There are two areas of emerg-
ing science, and one that is well 
established, that we now need to be 

familiar with to accurately describe 
how we can produce the highest-
yielding, best-quality crops with the 
smallest or no applications of simple 
ion fertilizers, which depletes a soil of 
its native biological fertility. 

The first area is the work of Dr. 
James White and his colleagues on 
rhizophagy. They describe a previ-
ously unknown mechanism of how 
plants absorb live bacteria directly 
from the soil. This mechanism is in 
addition to the known function of 
fungi serving as nutrition pipelines 
and channeling bacteria directly into 

plants. These mechanisms describe 
how plants can absorb all of their 
nutritional requirements in the 
absence of soluble ions in a water 
solution. You can find an overview 
of James’ papers and presentations at 
johnkempf.com/tag/rhizophagy.

The second topic is the work of 
Gerald Pollack and his colleagues 
on the fourth phase of water, called 
EZ (exclusion zone) water. This 
work adds a critical piece to our 
understanding of microbes as the 
primary source of plant nutrition, as 
it describes how plants can transport 
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live bacteria through their vascular 
tissue to all locations in the plant. 
In addition to The Fourth Phase of 
Water, I highly recommend Pollack’s 
Cells, Gels and the Engines of Life. 
Pollock’s work does not just influence 
our perspective on plant nutrition — it 
completely revolutionizes the very 
foundations of cell biology and is 
relevant for nutrition management of 
all organisms. 

The third subject is the process 
of endocytosis, which describes 
how cells can absorb large molecules 
or entire bacteria by engulfing or 
enveloping them and utilizing their 
compounds as a source of nutrition. 
Endocytosis has been recognized as a 
foundational aspect of cellular nutri-
tion and biology in animal cells for 
decades but has historically not been 
considered an important part of plant 
nutrition. Understanding that plants 
can absorb large quantities of living 
bacteria and transport them to all 
tissues indicates we obviously need to 

rethink this. 
Crops express themselves quite 

differently when the majority of their 
nutrition is coming from microbes 
rather than from simple ions. The 
absorption of simple ions actually 
increases a plant’s water requirements 
and reduces its drought resiliency. As 
an example, for each nitrate ion ab-
sorbed, plants require three molecules 
of water just to convert nitrate to 
amino acids. 

There are other obvious chal-
lenges of relying on water-soluble 
nutrients. What happens when there 
is inadequate water? As the water 
disappears, nutrient availability also 
disappears. This is mitigated with a 
biological-based approach to plant 
nutrition, as it is well established that 
biology can access thin films of water 
on soil particles and provide water 
that plant roots cannot access on their 
own. When there is excessive water, 
the water-soluble ions leave with 
the water and flow into rivers and 
streams. 

OPINION

COMMON PROBLEMS
 

Folks, we are going about agriculture 
all wrong. We are penalizing organic 
farmers by charging them certification 
fees. These fees can run in the thou-
sands, and sometimes natural fertil-
izers cost more than their commercial 
equivalents. These make the cost of 
organic crops that are better for you — 
since they have less residues in them, 
and they have about the right amount 
of protein, since the protein in organic 
fertilizers are in a protein form — cost 
more. Commercial fertilizer is in a 
free form, and a 10-year study by 
Rutgers found that very little to no ac-
tual protein was in the commercially 
raised crops.

Roundup has been found to cause 
cancer, and yet they are spraying it on 
wheat to get the grain to ripen, and 
on rye. Strawberries have been found 
with 40 different residues in them. 
Apples have been sprayed 14 times 
per year and then waxed to make 
them keep. These are your commer-
cial crops. 

We could start by taxing herbicides 
that cause cancer and other health 

Plants that absorb nutrition from 
microbes require less water, while 
simultaneously being able to access 
limited soil water better. This explains 
why soils with active biology con-
sistently outperform contemporary 
agronomy management systems in 
stressed conditions, particularly in 
drought stress. 

The agronomy of the near future 
will be based on the sciences of 
rhizophagy, EZ water and cellular en-
docytosis as the primary mechanisms 
of plant nutrition, simply because this 
model delivers consistently superior 
crop performance. 

If you learned about the absorption 
of simple ions as the primary mecha-
nism of plant nutrient absorption, it 
would be wise to mentally assign this 
model to the dustbin — and actively 
seek to learn about rhizophagy, EZ 
water and endocytosis. 

John Kempf is the founder of Advancing 
Eco Agriculture and is the executive editor 
of Acres U.S.A. magazine. 

problems. Herbicides destroy the sug-
ar (food) in the ground and then the 
bacteria die since they have no food. 
Bacteria is needed to make nutrients 
available for the crop you are trying 
to grow in organic farming. 

The bacteria feed on crop residue 
and sugar that are in the soil and 
make more bacteria, then they die 
and become organic matter. So the 
better you do at this (feeding bacteria) 
the more organic matter you can 
make, the better the soil gets. 

We have known for years that our 
water level is going down, and the 
government is paying farmers to put 
in irrigation. What we need to do is 
grow cover crops and improve our 
soil by putting all the right amount 
of nutrients on at high enough levels 
(plus what the crop needs for the 
year) in the form of natural fertilizers, 
manure and bio-activators. This 
will help, since the increase in crop 
residue contains more carbon (one 
pound of biologically active carbon 
holds four pounds of water). A cover 
crop covering the ground helps keep 
water in the ground since there is less 
evaporation of water than there is 

from just ground.
In commercial farming, the fertil-

izers are highly water soluble, and 
the nutrients run with the water off 
the field, down the rivers and into the 
lake. The same is true for your lawn 
chemicals. You can get high nitrates 
in the crop with commercial fertilizer, 
since it’s not done with the bacteria.

We should reward top-quality 
(high-Brix) regenerative organic 
farming, since it is the best way to 
produce food for the health of plants, 
animals and people. Top-quality beans 
have two-and-a-half times as many 
nutrients as poor-quality ones. Brix is 
half sucrose and vitamins, minerals 
and more. You can measure Brix with 
a simple device called a refractometer. 
They cost about $120 and are real 
easy to use.

Chris Dietrich 
Elmore, OH 

 

SUBMIT A LETTER 

Acres U.S.A. welcomes letters from our readers. 

Please email editor@acresusa.com or mail us 

at P.O. Box 1690, Greeley, CO 80632. Please 
include your full name, hometown and state.
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503-867-4849 
www.pacificgro.com 

Reduce Inputs with Regenerative Farming 

Regenera琀椀ve grown Corn in Edinburg, Texas. At milk stage, 45 days pre harvest 

Using biological inputs enables you to reduce NPK 
and other synthetic inputs.  When done right, crop 
health improves, soil regenerates and yield and 
profit can also increase. 
 

Together with progressive consultants, we’re  
reducing synthetics by 40%, ramping up the use  
of biologicals, fed with Pacific Gro.  Over a few 
years, the NPK budget can be cut even more! But  
it requires attention to the soil and the system.  

In 2021 Mike Helle’s watermelons were sweeter (11 brix versus typically 9 brix) 
and matured faster than usual.  Yield was about 40% higher.   

The 2022 crop looks to be as good or better. 

Success Story in Rio Grande Delta, Texas  
Mike Helle grows corn, watermelons and vegeta-
bles in the hot, humid Delta, with sandy, low OM 
soils. This is not a high yielding corn growing 
area. They’re always challenged by leaf and stalk 
diseases and insect pressure.  Soils are compacted 
from heavy machinery traffic during vegetable 
crops.    

Mike has been using compost tea he brews, to-
gether with Pacific Gro, and other regenerative 
practices. 

He’s never grown 200 bushel corn—but this year 
he’s on track for 220 bushel. 

The program includes 150 lbs of total N, 50 lb P; 
40 lb K, 7 gal Pacific Gro Oceanic, 15 gal. com-
post tea, and “Whole Shot Starter” from Brad 
Forkner of NMS  

PAID ADVERTISEMENT
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“THE SEA 

CURES ALL 

AILMENTS 

OF MAN.” 

– PLATO

C A T C H  S O M E  WA V E S  I N

OUR SKIN...

“My soul is full of longing for the secret of the sea, and the
heart of the great ocean sends a thrilling pulse through me…”
– Henry Wadsworth Longfellow

By Stephanie Schneider, Max-Well

ROMANCE
WITH THE SEA

& ITS ANCIENT

Thalassa, the Greek word for Thalassotherapy, means

therapeutic use of the sea. Way back in our ancient history,

both the Romans and the Greeks used sea water for not only

relaxation, but also for its regeneration and stimulation

properties. Writers throughout the ages remark on the healing

power of sea water.  

Cleopatra and the Dead Sea

The famous Egyptian Pharaoh, Cleopatra VII, was known not

only for her beauty but also her clever mind.  She passionately

believed that the Dead Sea held healing powers!  She believed

this so much in fact, that she once urged Marc Antony, her

close companion and lover, to conquer the regions surrounding

the Dead Sea, to attain them for her personal use. 

Cleopatra fervently enjoyed using the Dead Sea minerals in her

beauty routine and desired to establish pharmaceutical and

cosmetic therapies for privileged guests visiting from abroad.

Her beautification process not only included the Dead Sea, but

also bathing in milk and lustrous essential oils along with skin

exfoliation and moisturizing with rich oils such as Olive Oil.

The famous Egyptian queen held the legacy both then and

today as being perhaps the most eccentric beauty technician of

all time.  Her passion contributed to the pool of skincare wisdom 

Research Proves what the Ancients Knew

Scientists and researchers now concur that there are deep

benefits of sea minerals for human health and beauty.  But what

is it that makes these minerals so wondrous?  To find out, we

must dive in and discover the reason sea life possesses the

longest, disease-free lifespan on planet earth.

In 1904, in the book Seawater Organic Matrix, Rene Quinton

wrote about the incredible similarity between the blood nutrient

profile and the nutrient profile of micro algae ocean water; the

mineral ratios were remarkably alike.

Following this, Dr. Maynard Murray, a researcher in the 1950's,

discovered that while land animals were riddled with disease,

sea life contained none. He uncovered that the reason for this

was due to the perfectly-balanced mineral environment of the

sea. Ocean water is overflowing with trace minerals,

magnesium, iron, potassium, manganese, iodine, zinc and so

much more.

we enjoy today and humanity will likely enjoy for centuries to

come; yet perhaps most fascinating of all, science shows

Cleopatra had discovered the most powerful key to not only

physical beauty but also beauty on the deepest cellular level.

Advertisement
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CALL OUR TOLL-FREE NUMBER AND
REQUEST A FREE MAX-WELL

INFORMATION PACKET! 
1-888-421-5071 

 
OR GO TO: 

WWW.MAX-WELL.NET 

For the complete royal experience,

indulge in our Soothing Sea Soak

and Rich SeaBoost Cream!

Our Spa Sampler includes all 8 

of our whipped scrub scents as well 

as our Milk & Coconut Algae Face Mask!

Max-Well is passionate about bringing natural, holistic health

and wellness to our modern world.  We truly believe in the all-

encompassing health and goodness that sea minerals bring to

the body.  It's for this reason that they are at the heart of every

product we make.

Our concentrated sea minerals are 100 times more potent than

those found in the ocean. Not only that, but most of the sodium

has been removed during evaporation, leaving behind a very

low-sodium, ultra-dense trace mineral solution. Now rain or

shine, night or day, your skin can enjoy the holistic experience

Cleopatra fought so hard to obtain, and you won't need to

journey to conquer the Dead Sea to get it.

Be Romanced by the Sea at Home

This discovery was phenomenal and unlocked one of the most

sacred secrets of the sea.  Glorious sea minerals promote

tissue healing and anti-aging, and also replenish, moisturize

and revitalize the skin.  They are vital for the skin's cell

metabolism and promote oxygenation and healthy blood flow.  

The Healing Benefits of Sea Minerals

"Thank you to God, the giver of water and life." - Saint Francis of Assisi

As stated earlier, sea minerals influence skin on a cellular level,

promoting cell turnover and vitality. This is one of the many

reasons sea minerals are so effective at healing skin tissue.

Sunburns can change from a painful red to a warm golden

brown overnight. Wounds can heal faster with less scarring.

Athletes foot and psoriasis are no match for sea minerals.

Users report moles crumbling and falling off, insect stings and

bites soothed. Others exclaim that wrinkles lift and dark spots

lighten, skin becomes supple and rejuvenated. It is truly no

wonder Cleopatra longed for ownership of such a powerful

resource. As in so many things, the ancients knew of these

secrets long before technology could prove them. 

Now knowing the beautiful history and benefits of sea minerals

in our lives, the question remains...how do we enjoy these

wonderful benefits without building our home in the ocean with

our finned aquatic friends?

We are proud to present our skin care product line: Soothing

Sea Soak, Whipped Rice & Coconut Scrub, Milk & Coconut

Algae Face Mask and our acclaimed SeaBoost Cream.  These

luxuriously rich products will give your skin a complete royal

experience fit for Queen Cleopatra herself and in the comfort

and safety of your own beautiful palace.

Begin your luxurious skin treatment by drawing a warm bath.

Add a half to one cup of our Soothing Sea Soak to the water

and feel worries melt away in the gentle scents of vanilla,

almond and honey.  As you relax, soak in the detoxing and

rejuvenating wonders of Dead Sea minerals, Epson Salt, Ionic

Sea Minerals, a soft milk blend and more.  Skin becomes

soothed and hydrated, fine lines soften and skin is firmed.

As you soak, it's time to exfoliate the day away.  Our Whipped

Rice & Coconut Scrub was formulated by bringing together the

ancient wonder of rice powder from Asia, the nourishing balm of

coconut oil from the tropics, and our acclaimed sea minerals

fresh from the Australian shore.  This combination offers a royal

treatment for tired, dry skin, leaving it exfoliated, soft and clean.

Now that dead skin has been sluffed away, apply our Milk and

Coconut Algae Face Mask, also infused with our nutrient-dense

sea minerals.  Skin will enjoy soaking in a blend of vitamins,

amino acids, trace minerals and so much more, which can

result in nourished, hydrated, bouncy and youthful skin.  

For the icing on the cake, now apply a tiny amount of our

intense SeaBoost Cream, an exotic blend of sea minerals, 6 oils

including olive oil, sea collagen, papaya, beeswax and many

more enriching ingredients.  Because our cream is so potent, a

light film of it over the skin is plenty to help your skin thrive.

Customers have reported wonders from our cream!

The quality of our products is paramount and our desire to

spread natural health is the heartbeat of all we do; it has been

since our company began over two decades ago. Experience

our products for yourself by contacting us below, or visit our

website for more information.  Unleash the goodness of the sea!

www.Max-Well.net

$40

$33
$18FREE SHIPPING!

ADVERTISEMENT
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Humans Possess Surprising 

Nutritional Intelligence

Pioneering research has shed 
new light on what drives people’s 
basic food preferences, indicating 
our choices may be smarter than 
previously thought and influenced by 
the specific nutrients we need — as 
opposed to just calories.

The international study, led by 
the University of Bristol (UK), set 
out to test the widely held view that 
humans evolved to favor energy-
dense foods and that our diets may 
be balanced simply by eating a 
variety of different foods. Contrary 
to this belief, the study revealed that 
people seem to have “nutritional 
wisdom,” whereby foods are selected 
in part to meet our need for vitamins 
and minerals and to avoid nutritional 
deficiencies.

The paper, published in the jour-
nal Appetite, gives renewed weight 
to bold research carried out in the 
1930s by an American pediatrician, 
Dr. Clara Davis, who put a group of 
15 babies on a diet that allowed them 
to “self-select” — in other words, to 
eat whatever they wanted — from 33 
different food items. While no child 
ate the same combination of foods, 
they all achieved and maintained a 
good state of health, which was taken 
as evidence of “nutritional wisdom.”

Its findings were later scrutinized 
and criticized, but replicating Davis’ 
research was not possible because 
this form of experimentation on 
babies would today be considered 
unethical. As a result, it has been 
nearly a century since any scientist 
has attempted to find evidence for 
nutritional wisdom in humans — a 
faculty that has been found in other 
animals, such as sheep and rodents.

To overcome these barriers, the 
team developed a novel technique 
that involved measuring preference 
by showing people images of differ-
ent fruit and vegetable pairings so 
their choices could be analyzed with-
out putting their health or wellbeing 
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at risk.
In total, 128 adults participated 

in two experiments. The first study 
showed that people prefer certain 
food combinations more than oth-
ers. For example, apple and banana 
might be chosen slightly more often 
than apple and blackberries. Remark-
ably, these preferences appear to be 
predicted by the amounts of micro-
nutrients in a pair and whether their 
combination provides a balance of 
different micronutrients. To confirm 
this, the team ran a second experi-
ment with different foods and ruled 
out other explanations.

To complement and cross-check 

these findings, real-world meal com-
binations as reported in the U.K.’s 
National Diet and Nutrition Survey 
were studied. These data demon-
strated that people combine meals 
in a way that increases exposure to 
micronutrients in their diet. Specifi-
cally, components of popular U.K. 
meals — for example, “fish and chips” 
or “curry and rice” — seem to offer a 
wider range of micronutrients than 
meal combinations generated ran-
domly, such as “chips and curry.”

The study’s co-author is Mark 
Schatzker, a journalist and author of 
The Dorito Effect (and contributor to 
Acres U.S.A.’s A New Farm Language), 

An estimated three billion people 
from both developed and developing 
nations have speci昀椀c nutrient de昀椀cien-

cies. In the U.S. and other developed 

countries, poor nutrition results in 
higher rates of infection, increased 
risks of all types of cancer and an 
increased risk of obesity. This strain on 
our health, our economy and our happi-
ness is real. 

One of the key drivers for consum-

ers purchasing food is taste. The food 

industry’s biggest obstacle is still the 
simple fact that people won’t buy what 
doesn’t taste good. While taste and 

smell may seem closely related, they 
are in fact separate. Receptors on the 

taste buds of your tongue pick up taste, 
which comes in 昀椀ve distinct categories: 
sweet, sour, salty, bitter or umami (sa-

vory). Aroma is picked up when volatile 
chemicals are released into the air or 

picked up from the back of the mouth 
into the nose. This close link makes it 
easy to confuse aroma for taste. 

Beyond the mouth, we have taste 
receptors throughout the body. Bitter 
receptors can be found in the lining of 
the esophagus, stomach, intestines, 
liver, pancreas and gallbladder, as well 
as the respiratory and nasal tracts.

Scientists believe that when we are 

exposed to potentially harmful bacteria 
and viruses, certain bitter receptors 
are activated in our mouths and noses, 
which launch an immune response in 

the respiratory system. Perhaps Mother 
Nature has encoded our food with the 

nutritional data we need to exercise 
and maintain systemic resilience.

You may be surprised to know that 
scientists and food companies are 

exploring ways to use smells — to trick 
our brains into thinking food contains 
sweetness and saltiness, even when 
it doesn’t. This is known as “phan-

tom aromas.”It makes you wonder if 
tasting a 昀氀avor that doesn’t exist has 
health consequences. If the taste and 

aromas are “manufactured” in foods 
we consume and don’t come with the 

broad-spectrum, complementary cargo 
on board that Mother Nature intended 
— antioxidants, antivirals, 昀椀ber, phyto-

nutrients, enzymes, bene昀椀cial microbes 
and more — we may be left overfed and 
undernourished, and potentially chroni-
cally ill. But farmers have an advantage 
that 昀氀avor scientists will never be able 
to compete with: the complex nutrition-

al intelligence within food that accom-

panies the naturally occurring 昀氀avor of 
each ingredient. Most people want to 

eat healthier. Research supports em-

phasizing taste, and positive experience 
could help shift dietary habits. It may 
be time to expand our language of food 
and stimulate some appetites in favor 

of nutritional wisdom.
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who is also the writer-in-residence 
at the Modern Diet and Physiology 
Research Center, affiliated with Yale 
University. Schatzker noted that “The 
research throws up important ques-
tions, especially in the modern food 
environment. For example, does our 
cultural fixation with fad diets, which 
limit or forbid consumption of cer-
tain types of foods, disrupt or disturb 
this dietary ‘intelligence’ in ways we 
do not understand?

“Studies have shown animals use 
flavor as a guide to the vitamins and 
minerals they require. If flavor serves 
a similar role for humans, then we 
may be imbuing junk foods such as 
potato chips and fizzy drinks with a 
false ‘sheen’ of nutrition by adding 
flavorings to them. In other words, 
the food industry may be turning our 
nutritional wisdom against us, mak-
ing us eat food we would normally 
avoid and thus contributing to the 
obesity epidemic.”

Nature Restoration: Soil 
Networks Connect and Take 
Up More Carbon

Soil organisms have an important 

role in aboveground community dy-
namics and ecosystem functioning in 
terrestrial ecosystems. However, little 
is known about entire soil networks. 

A study published in Nature Com-
munications shows that during the 
course of nature restoration 
on abandoned arable land, 
a compositional shift in soil 
biota — preceded by tightening 
of the belowground networks 
— corresponds with enhanced 
efficiency of carbon uptake. In 
mid- and long-term abandoned field 
soil, carbon uptake by fungi increases 
without an increase in fungal biomass 
or a shift in bacterial-to-fungal ratio. 

The diagram demonstrates interac-
tion strength between the species 
subgroups (a) and main species 
groups (b) in seminatural grasslands 
on recently, mid-term and long-
term abandoned agricultural fields. 
Line width is proportional to the 
number of correlations. Line color 
and transparency is proportional to 
the interaction strength. The size 
of the circles is proportional to the 
number of species/taxa in that group; 
red-filled circles are bacterial groups, 
blue-filled circles are fungal groups 

WHAT DOES THIS MEAN  

FOR GROWERS?  

FROM DR. ROBERT KREMER

This study by Morriën et al. offers 
new information on how soil food 

webs (SFWs) develop in 昀椀elds dur-
ing transition from previous intensive 

cultivation to conversion toward a more 

natural state of perennial vegetation. 

The authors report during the “nature 
restoration” on several 昀椀elds studied 
in the Netherlands that soil fungal 

components, including mycorrhizae, 
increased their ef昀椀ciency in C uptake, 
but this was not due to C inputs by 
plant roots. Simultaneously, predatory 
components of the SFW — including 
nematodes, mites and Collembola — in-

creased, resulting in C released as they 
consumed bacterial and fungal prey, 
which apparently was metabolized 
preferentially by fungi. 

An unexpected 昀椀nding was that 
despite fungi dominating C uptake in 
the SFW, no increase in fungal-to-bac-

terial ratio (F:B) was detected. Ecological 

agricultural farmers often consider F:B an 

important indicator of ecosystem func-

tioning and recognize that higher values 

re昀氀ect optimum soil health properties, 
including C cycling, decomposition and 
storage, and soil structure. However this 
study suggests that F:B values may be 
in昀氀uenced by the ef昀椀ciency of C metabo-

lism and microbial uptake in the SFW. 
Unfortunately, no indicator of metabolic 
activity such as CO2 respiration was 
presented to con昀椀rm C uptake ef昀椀ciency 
by fungi.

Although this study presents new and 
interesting soil health information based 
on SFW interaction analyses, astute 
ecological farmers should consider the 

context of this information and realize it 
may not apply to their particular farming 
system. Soils at all study sites were sandy 
texture and the successional grassland 
was a mixture of two cool-season grasses 
(bent grass and tufted grass) and a 
plantain species. Actual values of soil 

chemical and physical properties were 
not presented, only shown in correlation 

analyses. Thus, the study was limited 
to a soil type that likely lacked good 
aggregation and we have little notion of 

reference values on soil organic matter, 
pH, etc. — all important in understand-

ing the SFW environment. 

Furthermore, the grassland was 
mowed and grazed annually, which does 
not represent a “natural landscape.” 
This management would obviously 
affect C inputs by the vegetation (i.e., 
root exudation), as well as the overall 
SFW composition, and confounds the 
昀椀ndings of the study. Many other factors 
affecting the study outcomes, such as 
the level of mycorrhizal infection/coloni-
zation of the plant components, are too 
numerous to detail given the space for 

this commentary. 
In summary, the study is important 

to growers because it demonstrates the 
dynamic and potential variations in SFW 
functions; however, one also should 
be aware that variations in microbial C 
uptake and F:B are likely not constant 
across all agro-ecological systems. More 
research is needed.

and filled circles of other colors rep-
resent other taxa.

The implication of this study is 
that during nature restoration, the 
efficiency of nutrient cycling and 
carbon uptake can increase by a shift 
in fungal composition and/or fungal 
activity.

Virus Tricks Caterpillars into 
Climbing by Altering Their 
Vision

Baculoviruses can induce climbing 
behavior in their caterpillar hosts 
to ensure that the caterpillars die at 
elevated positions on plants. This 
improves the probability of virus 
transmission, since it enhances the 
ability of the virus to spread over the 
adjacent foliage.

A team of researchers from China 
Agricultural University has recently 
discovered how this happens: the 
virus changes the expression of genes 
associated with the insect’s visual 
system, particularly the genes that 
perceive light. The findings were 
recently reported in Molecular Ecology. 

The team infected a species of 
cotton bollworm larvae with a virus 

◄
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called nucleopolyhedrovirus (NPV) 
and set placed them near plants with 
lights at different heights. For the 
systems with higher lights, infected 
larvae tended to climb much higher 
before dying. They also died closer 
to the lights — no matter the height of 
the lights.

The scientists hypothesized that 
the virus was altering the visual 
signaling pathway of their hosts. 
They confirmed this by analyzing the 
genomes of healthy and infected lar-
vae and identified between 2,700 and 
3,500 genes that differed between the 
groups. From these they found three 
that were significantly upregulated af-
ter the viral infection, each of which 
was related to light detection. 

Finally, the team genetically modi-
fied larvae using CRISPR/Cas9 to 
lack each of these three genes; the 
resulting larvae lacked the ability to 
respond to light and died at a lower 
height when infected compared to a 
control group.

The method the virus uses to alter 
the genes remains a mystery — one 
of the many examples of the extreme 
complexity of the natural world.

Non-Profit Support  
for Cover Crops

The National Fish and Wildlife 
Foundation recently announced $2.6 
million in grants to enable Midwest 
farmers to establish cover crops on 
over 500,000 acres.

The Midwest Cover Crop 
Initiative is a public-private 
partnership that accelerates 
large-scale, voluntary adop-
tion of cover crops across 
several midwestern states. The 
initiative awards grants to provide 
outreach and technical assistance 
and to facilitate multi-year financial 
assistance contracts with farmers. 
Through this support, the initiative 
aims to enhance soil health, reduce 
atmospheric greenhouse gases and 
improve water and wildlife resources 
while providing economic benefits to 
participating farmers.

Cover crops are grown between 
harvested crops to protect soil from 
erosion, store nutrients, increase 

▲A bollworm. Researchers are trying to figure out why a virus can induce climbing  
behavior in caterpillar hosts.  

water infiltration and improve soil 
structure. The conservation impact of 
cover cropping systems is significant 
— improved water quality, reduced 
atmospheric greenhouse gases and 
even habitat benefits for pollinators 
or other wildlife. Farmers who imple-
ment a cover cropping system often 
see economic returns with reduced 
input costs and higher crop yields. 
It’s a major win-win conservation 
opportunity.

The Midwest Cover Crop Initia-
tive is implemented with support 
from ADM and NRCS. Launched in 
2022, the initiative awarded approxi-
mately $2.6 million to grants that: 1) 
conduct targeted outreach and pro-
vide technical assistance to farmers; 
2) develop multi-year contracts with 
farmers for cover crop plantings; 3) 
coordinate ADM incentive payments 
to farmers and facilitate enrollment 
in Farm Bill cost-share programs; and 
4) monitor and report environmental 
and economic outcomes.

Funding availability is limited to 
cover crops on active corn, soybean, 
and/or wheat production systems 
in Illinois, Indiana, Iowa, Kansas, 
Michigan, Minnesota, Missouri, Ne-
braska, North Dakota and Ohio, with 
an emphasis on projects that deliver 
large cover crop acreages (tens of 
thousands to hundreds of thousands 
of acres) on a cost-competitive basis.

Improving the Regenerative 
Supply Chain

This past Earth Day (April 22), 
Kocher Foods International opened 
Regenerative Mills, a $250,000 flour 
mill, in an effort to drive market ex-
pansion of regenerative agriculture. 

Regenerative Mills will process 
gluten-free grains that come directly 
from regenerative farms. In turn, this 
flour will be used in all of their pizza 
crusts and products. Around the 
World Gourmet, also owned by Ko-
cher Foods International, is a leading 
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producer of gluten-free, allergen-free, 
plant-based, vegan pizza crusts and 
other products that are sold to restau-
rants, groceries and other locations 
around the United States, including 
Pizza Joe’s, a 42-unit chain in western 
Pennsylvania.

Jennifer Kocher, founder and 
president of Kocher Foods Inter-
national, says that her mill will 
solve a problem in the supply 
chain for companies desiring 
clean, regenerative products. 
She believes that regenerative food is 
the next step in the future of the food 
industry, giving consumers a sense of 
connection to the foods they eat and 
give to their children. She also states 
that regenerative farming and bring-
ing regenerative foods to market can 
help battle climate change, all while 
bringing a more nutrient-dense prod-
uct to the consumer.

Kocher says that the very first 
flour to be made will be from both 
brown and white rice and expand to 
regeneratively grown grains includ-
ing millet and sorghum, as well as 
vegetables such as cauliflower and 
mushrooms. •••
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BY JEFF MOYER

Editor’s note: This is an excerpt 
from Jeff Moyer’s Roller-Crimper 
No-Till (2020).

An organic no-till operation 
involves considerable planning, as 
we’ve already discussed. If you are 
currently farming no-till, the finan-
cial investment in converting to or-
ganic no-till is fairly minimal. If you 
currently use conventional tillage 
but want to experiment with no-till, 
the investment is more extensive. 
Of course, the amount of money 
needed will depend on the size of 
your farm operation. By giving you 
as much information as possible 
about costs, we hope to help you get 
started with your financial planning. 
Although you can’t expect to be-
come a millionaire farmer overnight, 
you should be able to save some 
money and improve your bottom 
line with organic no-till. 

COSTS

Equipment will be your biggest 
start-up cost — especially if you 
are using conventional tillage. The 
following is an outline of the equip-
ment needed and the approximate 
costs: 

• Roller/crimper: $3,000-$15,000 
(depending on width) 

• Front 3-point hitch: $3,000 (ap-
prox.)

• No-till planter: cost will vary 
depending on size, but it is worth 
looking to pay more for a quality 
planter in good condition as you’ll 
be expecting a lot from it. 

• Planter modifications: The 
costs will depend on the number of 
planter units and the modifications 
required. Allow anywhere from 
$100 per row and up. 

• Tractor: The tractor size will be 
governed by the planter size. The 
tractor must be of suitable size to 
pick the roller off the ground for 
turning. Actual operation of the 

Organic No-Till Financial Planning

roller (pushing or pulling) takes very 
little energy since it simply rolls 
over the surface of the ground. 

Here’s how much Rodale spent 
on our start-up costs for the roller/
crimper system. This might be what 
someone might spend for a medium-
sized operation.

You will probably pay more 
money for seed with the organic no-
till system. With organic no-till, the 
cover crop is extremely important, 
and it pays to invest money in good 
seed. Locally sourced organic seed 
may be more expensive, but it’s 
worth the cost. Seeding rates are 
higher in this system, so make sure 
to allow enough in your budget to 
cover these costs. The cash crop will 
have a higher seeding rate, as well 
to compensate for seedling loss due 
to the heavy mulch. 

SAVINGS

FUEL. After a conversion to 
no-till, you can expect to cut your 
fuel costs by 50 percent or more. 
The number of field operations will 
decrease considerably. The table 
shows the energy used in different 
kinds of corn production systems. 
It represents all costs converted to 
diesel fuel equivalents and includes 

fuel costs. 
HERBICIDE. Since herbicides 

are not needed in this system, you 
can count that as a savings. Con-
ventional farmers may still want to 
budget some money for an herbi-
cide application to take care of the 
few weeds that may break through 
the mulch. 

INSECTICIDE. You should save 
money on insecticide costs, but you 

TRANSITIONING TO ORGANIC
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A natural step forward 
in the technology 

of organic pesticide 
performance.  

OROBOOST organic adjuvant is 

speci昀椀cally formulated to improve the 
performance of organic pesticides. 

In addition to superior spreading and 

wetting, it’s the only organic adjuvant 
with TransPhloem technology that 

accelerates penetration and 
translocation of inputs.

Take a step in the right direction 
with OROBOOST, the most advanced 

organic adjuvant developed to 
consistently deliver superior results.  

 

Learn more about OROBOOST’s unique 
rate-dependent mode of action and 

proprietary technology at 
OroAgriNorthAmerica.com

PROUDLY MADE IN THE USA
PREV-AM is a proprietary trademark of Oro Agri Inc.

Always read and follow label directions.
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TRANSITIONING TO ORGANIC

may have new pests to deal with. 
Conventional farmers will want to 
spray, and organic farmers may 
want to think through other strate-
gies such as delayed planting, or 
field border plantings that encour-
age beneficial insects. 

FERTILIZER. You save here too, 
because in most cases you are grow-
ing your own fertilizer (nitrogen) 
with the cover crops. If you are 
transitioning to organic, you may 
still need to budget some money for 
fertilizer since it takes a while for 
nutrients to start cycling. In other 
words, most of the nutrients from 
the cover crops won’t be available 
for crop use the first year. As mi-
croorganisms break down the cover 
crops and your organic matter goes 
up, you can cut back on fertilizer 
and achieve the same crop yields. 

ROW SPACING. You might 
experiment with narrower rows as 
a way to boost yields. Since organic 
no-till is a one-pass system for plant-
ing with no cultivation needed, you 
can narrow those rows from 30 
inches to 20 inches or 15 inches and 
even consider using a grain drill for 
crops like soybeans and plant on 
7-inch or 8-inch rows. 

The Crop Conversion Calculator 
is a free tool that you can use online 
at the New Farm website, www.new-
farm.org. You can use it to compare 
costs for your current farm opera-
tion and an organic no-till system. 
To get you started, we have included 

two sample budgets for different 
farms. 

Iowa State has also developed a 
web page for Organic Crop Produc-
tion Enterprise Budgets. The work-
sheets can also be helpful in figuring 
out your budget. The website can 
be found at www.extension.iastate.edu/
agdm/crops/html/a1-18.html. 

Save money with low-cost tools 
or sharing tools: 

• Rent a no-till planter
• Share a roller/crimper and a 

front end hitch with a neighbor
• Build a roller/crimper yourself 

ON-FARM RESEARCH 
Trying a new technique in a small 

area is one of the easiest ways to 
minimize your risk. In order to have 
a representative trial, it’s important 
that the plot is similar to other areas 
on your farm and to have the same 
growing conditions. You’ll need to 
have a control plot with the same 
conditions. For information on how 
to conduct on-farm research you can 
visit the Organic Farming Research 
Foundation (OFRF) website at www.
ofrf.org or request the publication 

On-Farm Research Guide. Rodale also 
publishes a similar guide called A 
Farmers Guide to On-Farm Research. 
Here are a few tips for on-farm 
research: 

• Consult with someone expe-
rienced in designing experiments, 
such as your extension agent. 

• Conditions within your experi-
ment should be as uniform as pos-
sible. 

• Design plots that are easy to 
maintain. 

• Keep a notebook dedicated to 
the research project. Document as 
much as possible as you go along. 

• At harvest, measure yields from 
each plot, and document which plot 
each sample comes from. 

• Design your experiment so that 
it has between four and six replica-
tions. This will eliminate much of 
the natural variation. 

• Randomize your plots to elimi-
nate any other sources of bias. 

• Use a control that receives your 
normal practice or variety. This will 
give you a comparison to measure 
your experiment against. 

Even if you don’t do an official 
on-farm experiment, nothing is 
more important than good record-
keeping. Recording field operations 
and yield is important, but you’ll 
also need to return to the field often 
to check the planting for crop qual-
ity. Digital photos are an excellent 
way of recording visual observations 
that don’t translate well to written 
information. 

SHARING INFORMATION

Form a local group of farm-
ers who are interested in pooling 
information. Although everyone will 
have different opinions about what 
will work on their farms, you may 
come up with some useful tips. Also 
check out the wealth of information 
online, including the New Farm 
forums. 

Jeff Moyer is a world-renowned authority on 
organic agriculture and CEO of Rodale Institute. 

Jeff is perhaps most well-known for conceptual-
izing and popularizing the No-Till Roller Crimper 

for use in organic agriculture. In 2011, he wrote 
Organic No-Till Farming, a book that has become 
a resource for farmers throughout the world.
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ELITE WHEAT.

OUTSTANDING YIELD, 

PLANT HEALTH, AND 

STANDABILITY. 
SECURE YOUR FAVORITE OR NEW PRODUCT BEFORE IT 

SELLS OUT. SCAN THE QR CODE TO LEARN MORE.

Great Harvest certified organic wheat seed oers organic farmers the 

outstanding yield, plant health, and standability necessary to be successful. 

Learn more about increasing the yields on your organic farm with Great 

Harvest Organics wheat selection.
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Marbleseed is a prairie plant native to the Midwest. It has a deep taproot and 
thrives in areas grazed by cattle and is one of the first to return, resilient after 
fire. This drought-tolerant, perennial plant is often used in prairie restoration 

efforts, providing nectar and pollen as rewards for bumblebees, butterflies, 
and other insects. 

FROM MOSES ...

ADVERTISEMENT
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In 2021, The Midwest Organic and Sustainable 
Education Service (MOSES) received a grant from 
McGuffin Creative Design, a Chicago-based creative 
services firm, in support of the organization’s long-
desired quest to rebrand. After deep conversations 
amongst the staff and Board of Directors, 
“Marbleseed” emerged as the new name for MOSES, 
along with the tagline farmer-led, rooted in organic. 

“Marbleseed’s self-seeding nature speaks to 
the resiliency, adaptability, and strong community 
networks needed in the organic farming movement 
today,” says Lori Stern, Executive Director of 
Marbleseed. Buoyed by success in reaching 
unanimous consensus, the MOSES team set about the 
task of creating a new logo. 

MOSES was first incorporated in 1995, after six 
years of growing what has since become known as 
the MOSES Organic Farming Conference, the largest 
organic farming conference in the United States. With 
the Organic Food Production Act (OFPA) authorized 
by the 1990 Farm Bill, there was a great need for 
farmer education and technical assistance.

 Increasing use of production methods that 
improved soil health, along with an emerging 
certification process created a dynamic and exciting 
environment for farmers who were on the frontline 
advocating for organic standards that could support 
the burgeoning organic movement. Today, that 
need for farmer education and technical assistance 
continues, and so does Marbleseed’s commitment 
to provide it—but there’s no doubt that the organic 
farming landscape has changed greatly in the past 
three decades. 

Today, environmental awareness and consumer 
demand for organics has continued to grow, but 
market capture by industrialized food and agriculture 

means little of that demand is reaching small and 
mid-scale farmers. 

Instead, the barriers to enter into organic farming–
let alone to stay in business—have remained 
prohibitively high for small and mid-scale farmers, 
especially farmers of color, veteran farmers, and 
LGBTQ farmers.

“When we set about the work of choosing a new 
name and logo, we sought a name that could reflect 
not only the founding of the organization, but its 
future and place in a broader and more inclusive 
organic farming movement,” says Stern. “As the 
organic food and farming landscape continues 
to evolve, we remain committed to supporting 
the success of small and mid-scale, organic and 
sustainable farming operations.” And the success of 
those farms is critical. As Lori explains, “The future 
of these farms represent an important piece of a more 
holistic puzzle—one that holds the power to feed 
communities and address food insecurity; provide 
economic justice through parity pricing for farmers 
and fair wages for farmer-workers; and pull CO2 back 
into the soil.”

With a new name and logo, a lot is changing at 
Marbleseed, but Lori makes clear that the core of 
its work remains the same, “Marbleseed remains 
committed to our organization’s founding mission: to 
support farmers in making the transition to organic 
and sustainable farming systems that are ecologically 
sound, economically viable, and socially just through 
farmer-led events, educational resources and 
community connection.”

Find out more about Marbleseed’s transition and 
explore the new website at marbleseed.org and on social 
media, @marbleseedorg.

... TO MARBLESEED

ADVERTISEMENT
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How we learned to grow pecans together

BY DENNIS PERZ

SOIL SYSTEMS

    Betsy Ross Builta, 1937-2022. All 

photos courtesy of Betsy Ross and Dennis 

Perz.

▲

 I FIRST MET BETSY ROSS BUILTA at a farmers market in 
Georgetown, Texas in 2001 or 2002. My wife, Marilyn, and I were still in the 
lift-off of our new pecan careers and knew little about either growing or sell-
ing pecans. Betsy was selling her grass-fed beef and had some big ideas.

Betsy talked to every grower in the market touting the benefits of soil 
microbiology — the soil food web. My response to her overture was the same 
as all the others. “I don’t know why I need that.” This was a true statement 
firmly rooted in ignorance rather than any horticultural prejudice.

Prior to meeting Betsy that first time, I had taken the pecan short course 
at Texas A&M on the advice of our county ag agent. He had advised against 
trying pecans as the soil and location were both unsuitable for commercial 
pecan production. A true statement. At the first day of the short course, I 
asked the head of the pecan program if he would help me restore my dilapi-

dated orchard. He asked its location 
and, when told, assured me I was 
wasting my time. And he would 
not waste any of his. The problem 
was the shallow, blackland clay soil, 
which is a far cry from the deep, 
well-drained, mineral-rich alluvial 
soils recommended for pecans.

But another (successful) local 
grower was more positive and ad-
vised that “hard work and diligence” 
would lead to pecan crops. We lis-
tened to our neighbor and persisted. 
But after a few years of following the 
standard advice offered by the Ex-
tension Service, it became clear that 
we could not achieve financial suc-
cess. I decided that we were wasting 

BETSY ROSS
REGENERATING    SOIL WITH
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our time — using the recommended 
management system. Rather than 
giving up, we needed to find a bet-
ter way.

One Saturday in 2004 we 
stopped by John Droomgle’s Natural 
Gardener Nursery in south Austin. 
John came by, and I started asking 
questions about my trees’ chronic 
foliar scorch. John admitted he 
didn’t know enough about pecans 
but directed me to a flyer on the 
shop door announcing a week-long 
seminar being offered by Elaine 
Ingham, founder of the Soil Food 
Web organization. I was determined 
to find a better way and paid $425 
to attend Elaine’s seminar. 

Elaine continually emphasized 
that a healthy soil food web would 
lead to healthy soil and healthy 
plants. At one point in her lectures, 
Elaine advised that growers needed 
at least 5 percent organic matter 
(OM) in the soil. I had been discuss-
ing with Malcolm Beck (another 
of my heroes) the merits of the 1.5 
percent OM in my orchard soil. 

At Elaine’s assertion, I rolled my 
chair over to where Betsy Ross was 
sitting and asked her if she had 5 
percent OM in her pastures. She 
said, “Yes.” And I said, “We need to 
do some business together.” That’s 
how our 18-year collaboration 
began.

From day one, Betsy’s goal 
was to make the orchard 
organic. My goal from the very 
beginning was to make the orchard 
profitable. There was always this 
healthy tension between us as we 
pursued learning together and find-
ing the path to “better.”

Betsy and her son, J.R. Builta, 
began applying her liquid biological 
amendments to the orchard floor 
several times a year. By 2005, three 
applications per year were being 
made. I always thought of these 
amendments as dormant compost 
tea. Betsy started with the best 
fungal compost she could find (not 
from Texas) and used a patented 
extraction process that is much 
faster and easier than compost tea 
brewers. This gave us microbial 
inoculants, and to these she added 
foods for the microbes, along with 
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small quantities of minerals. These 
latter were in the form of seaweed 
and other materials, all obtained 
from trusted organic sources. 

On her insistence, we stopped 
using conventional fertilizers and 
ended all use of herbicides. Of 
necessity, I continued the foliar 
zinc sprays and synthetic agents to 
control pecan nut case bearer — an 
annual spring threat to the new 
crop. We did try organic means for 
crop protection, but they proved less 
effective.

Within two years, the foliar 
scorch started to recede and then 
disappeared completely. At the 
time we did not understand how 
this occurred, but we were certain 
that the biological amendments 
were the cause. Only later did we 
learn that we were taking the most 
important step in all our efforts 
over the next many years. The soil 
biology improved the structure of 
the heavy-clay, severely compacted, 
poorly drained soil. By aggregating 
the tiny clay particles into clumps, 
open spaces were created that 
improved drainage in wet periods, 
increased drought tolerance in dry 
periods and increased air in the soil. 
Air brings oxygen for root and 
microbe respiration and atmo-
spheric nitrogen for sequestration by 
multiplying bacteria. Restructuring 
reduced compaction, improved tilth 
and enhanced uptake of mineral 
nutrients. The foliar scorch was 
caused by shortages of phosphorus 
and potassium. The trees started to 
grow faster, and larger crops started 
to appear. 

We were no longer “wasting our 
time.”

As time went on, I decided that 
we needed to do more. For many 
years, foliar nutrient data from the 
labs showed that the major mineral 
nutrients (phosphorus, potassium, 
magnesium and sulfur) consistently 
measured below the “sufficiency” 
range. They were not “deficient”; I 
called them “insufficient.” I suspect-
ed the orchard had been planted on 
a rundown cotton field years before 
we bought the property. Cotton can 
severely deplete mineral resources 

▲Bio-stimulants being sprayed on the orchard floor. Photos courtesy Betsy Ross.

▲The picture on the left was taken immediately after three-day, 6-inch rain. The photo on 
the right was taken 24 hours after the first photo.

from the soil. 
I decided in 2012 that amending 

with ammonium phosphate and 
K-Mag was worth a try. I would 
apply a few tons of each rather than 
a few pounds. Most of the orchard 
was amended with MAP (11-52-
0), K-Mag (0-0-22-11Mg-22S) and 
ammonium sulfate (21-0-0-24S). We 
tested this step by leaving one acre 
untreated. 

The response was immediate, 
and I’ve said for many years that 
“I could not have done better with 
a magic wand!” Improved canopy 
growth and health were apparent to 
all. I viewed this as fixing a defined 
problem. As the foliar results im-
proved, we ended these amend-
ments.

The orchard endured a severe 
drought from 2008 to 2012. As it 
receded, the trees thrived. In 2014, 
I sent two soil samples to Soil Food 

Web New York — one sample from 
the area treated with the mineral 
amendments and one sample from 
the untreated area. The treated area 
had better biology, despite the syn-
thetic amendments. In retrospect, 
this result was predictable. Better 
mineral resources significantly 
accelerated canopy growth, 
which in turn increased pho-
tosynthesis and food produc-
tion. Much of this food increase 
goes down the trunks to the roots 
and then out to the soil and the 
microbes. Tree root exudates feed 
the microbes and increase their 
populations.

After starting with the synthetic 
amendments, I discovered Bill McK-
ibben’s book The Art of Balancing 
Soil Nutrients and Bill McKibben as 
a resource. Bill is a soils consultant 
working in northwestern Ohio. He 
knows little about pecans but a great 

SOIL SYSTEMS
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deal about balancing mineral nutri-
ents. His book explained why the 
foliar scorch went away. Compacted 
soils inhibit uptake of needed miner-
als, including P and K. Around that 
same time, Dr. Michael Smith, a 
pecan researcher at Oklahoma State 
University, presented data on curing 
foliar pecan scorch with mineral 
amendments of phosphorus and 
potassium. We cured our scorch 
problem much earlier with 
soil biology and improved soil 
structure. Our later amendments 
of P and K served to further correct 
the mineral imbalances and improve 
tree vigor.

When the drought ended (based 
on annual rainfalls in our orchard), 
I decided it was time to invest in 
more irrigation. The biology had 
improved the soil structure, and 
the mineral balancing ensured the 
trees could get the mineral nutrients 
needed to prosper. Growing trees 
need more water. The irrigation 
upgrade came in three parts:

• In 2012 we added a second well 
and increased our pumping capacity 
from one 5 horsepower (HP) pump 
to one 5HP and one 7.5HP.

• In 2013 we replaced all the old, 
undersized field piping with new, 
including a 4-inch main header and 
a 7.5HP irrigation pump.

• We also reinstalled tensiometers 
for soil moisture sensing and began 
tighter control of moisture with 
these in-the-ground sensing devices.

In recent years, Betsy talked less 
about organic and more about natu-
ral, sustainable systems. Together, 
our management system has evolved 
to four key elements:

1. Soil microbiology — easily the 
most important — the “enabler” for 
everything else;

2. Structure coming from the 
microbes;

3. Mineral balance; and
• Water management.
This comes close to the definition 

of regenerative agriculture. Only the 
livestock are missing. With these in 
place, both the quantity and quality 
of our production have increased. 
The orchard is consistently profit-
able. And our management practices 
are increasingly sustainable.

Other value-adding practices 
include:

• Mid-season crop thinning to 
avoid overloads and reduce alter-
nate bearing. I learned this from Dr. 
Smith at OSU.

• Tree removal and chipping to 
avoid crowding and tree deteriora-
tion. From AgriLife.

• Composting the wood chips 
mixed with other organic matter and 
then spreading back to the orchard 
floor. From Betsy and Dennis.

• Solid ground covers, including 
mostly volunteer legumes. From Bet-
sy Ross’s prohibition of herbicides.

• Grafting and topworking. From 
local teachers.

As time goes by, tree health and 
production continue to improve. 
We’re moving toward Betsy’s goal 
of 100 percent sustainable inputs 
as we find that soil biology can 
provide more than enough nitrogen 
in the biomass to drive excellent 
canopy growth. Soil organic matter 
from multiple labs comes in at 4-7 
percent.

Steve Diver (find Steve’s latest ar-
ticle in the June 2022 issue) worked for 
Betsy in the early years of our col-
laboration. Steve earned a master’s 
degree in pecan horticulture under 
Dr. Smith’s supervision at OSU. 
Steve combined practical advice 

SOIL SYSTEMS
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◄ Fresh wood chips in foreground. Older compost windrow behind.

◄ Ample biomass nitrogen can drive over a foot of secondary growth beyond the 
point of pollination (empty shucks). 
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SOIL SYSTEMS

with the most visionary view of hor-
ticulture I have encountered from 
anyone. Before he left to direct a 
horticultural research program at the 
University of Kentucky, he advised 
me to start thinking of the orchard 
as an ecosystem. The five years of 
drought brought that into focus as I 

watched the trees decline from the 
stress and then come back. But I 
also saw the same for the birds, crit-
ters and insects. The unusually high 
organic matter (for central Texas) 
is a product of our attention to the 
soil biology, ground covers without 
herbicides, gradual reduction of syn-
thetic inputs and recycling trees we 

have removed. Our orchard serves 
not only to produce edible pecans 
but also as a carbon sink, doing its 
part in removing atmospheric CO2.

Betsy has left us, but her influ-
ence sustains us: 

• Over the last several seasons 
we have discovered pecan truffles 
during our harvests. Truffles are the 
flowers of a strain of mycorrhizal 
fungi. Mycorrhizae are of particular 
value because they form a symbiotic 
relationship with tree roots, extend 
the reach of the roots in gathering 
soil nutrients and are particularly 
noted for bringing in phosphorus. 
At the suggestion of a professor at 
Texas Tech University, we have be-
gun injecting the truffle material into 
the soil. Our goal is to deposit the 
fungal spores into the soil, propagate 
the mycorrhizae, aid the trees and 
eliminate future amendments of 
11-52-0.

• We have purchased a refractom-
eter and are beginning to take Brix 
measurements to judge tree health.

• Similar efforts will be pursued 
to further reduce synthetic inputs. 
This entire process has focused on 
measurements, data collection and 
objective evaluation of results.

As the pecan industry leadership 
increases our focus on food safety, 
nutrition and sustainability, the re-
generative management system that 
has evolved in our orchard is attract-
ing the attention of other growers. 
At least one other is already engag-
ing Sustainable Growth Texas to 
apply Betsy’s biological formulations 
to their orchards. We hope that will 
expand. As it does, Betsy’s legacy 
will go on.

For both Betsy and I, our 
eighteen-year collaboration was a 
continuous learning process, and the 
results have been rewarding.

Dennis and Marilyn Perz own and 
operate the Georgetown Pecan Com-

pany, a 25-acre orchard just north of 
Georgetown, Texas. Dennis worked 
for 32 years as an engineer at NASA 
and at the Dow Chemical Company. 
Georgetown Pecan Company was rec-

ognized by the Texas Pecan Growers 
Association as winner of their 2022 

Small Grower Award.
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SOIL CONDITIONING

How to recreate an old pasture 昀椀eld … without cattle or horses
Soil Conditioning for Organic Vegetables

▲Photos courtesy Aaron Weaver.

BY AARON WEAVER

The best-conditioned soil for 
growing organic vegetables is an 
old pasture field where cattle and 
horses have grazed for twenty years 
or more. It has received manure 
from these animals over the years 
and possibly some lime or gypsum. 
Most of these fields have a high total 
exchange capacity, good organic 
matter and good water drainage, but 
the soil can hold moisture during 
dry periods. 

Not all farmers are able to have 
old pasture fields to grow vegetables 
in, but even with other fields it is 
possible build up humus and mi-
crobes and have healthy soils. 

Taking a soil sample is one of the 
most important steps in building soil 
health. It will show us what type of 
soil we have (sandy loam, clay, etc.). 
The total exchange capacity will 
tell you what the nutrient holding 
capacity is. You will be able to see 
where the levels of your main min-
erals are at (phosphorus, calcium, 

magnesium, potassium, sulfur, trace 
minerals, boron, manganese, copper 
and zinc). 

Sometimes the farmer is ahead 
by not trying to grow vegetables the 
first few years after buying a farm 
or acquiring some land. Consider 
incorporating cover crops or pasture 
mix and grazing the fields for a 
few years. If your soils have poor 
drainage, contact somebody to run 
drainage tile in the fields. Poor 
drainage slows down plant growth 
and promotes diseases, and insect 
pests love plants that are stressed. 
Running drainage tile is expensive 
but pays for itself in a few years with 
the good, quality crops that you 
will then harvest. This is especially 
important for heavy clay soils.

Clay soils can hold more minerals 
but need to be worked differently 
from sandy loam soil. Rule number 
one is to never work the soil when 
it is too wet. Working the soil when 
it is too wet kills the microbes and 
creates a hard pan; it takes several 
years to get it back to where it was. 

Our farmers use old-time meth-
ods of tillage — moldboard plows, 
harrows with culti-mulchers and 
cultivators for weed control. No-till 
practices are better for the soil but 
are not practical for a farmer that 
makes a living growing organic veg-
etables. So, our farmers use minimal 
tillage, being conscious about the 
microbial life in the soil. They set 
the plow depth just deep enough to 
turn the cover crop over. 

On clay soils, start balancing 
the soil by applying the miner-
als to work toward ideal levels, 
which are 68 percent calcium, 
12 percent magnesium and 5 
percent potassium. This will 
take a few years to accomplish, but 
you will notice it getting better each 
year. Adding sulfur, humates and 
boron will help make these minerals 
available to your crop. Phosphorus 
levels are often low in these soils 
and can be raised by applying rock 
phosphate. If you have your own 
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bedded pack manure or compost, 
this will help raise your phosphorus 
and potassium levels. 

Manure has more value to-
day than it ever has had, with 
the high fertilizer prices. Doing 
cover crops, along with applying 
these minerals, will help create a 
nice texture and help break up hard 
pan.

Nutrient transport can be visual-
ized as a wagon with a horse hitched 
to it — Dad and Mom on the front 
seat with the children on the back 
seat. Being calcium, the king of nu-
trients, Dad determines how many 
children go along and where they 
will go. Mom is phosphorus —re-
production, for rooting and fruiting. 
The children on the back are the 
trace minerals. The horse is boron; 
the family isn’t going anywhere till 
he starts walking. Running along 
beside the wagon is a dog, which is 
sulfur — he will keep things stirred 
up.

Here in our area, we have a silt 
loam soil that is generally high in 
calcium and magnesium but low in 
potassium and phosphorus. By not 
working the soil when it is wet and 
applying sulfur, humates and trace 
minerals, the other minerals become 
plant available. The farmers can 
grow very good, quality crops. They 
are also doing cover crops. The pro-
duce fields are done in zones, with 
permanent drives that are seeded 
with clovers and grasses for our pol-
linators. 

Crop rotation is also very 
important to help with disease 
control. Some farmers are leaving 
zones fallow for a year, growing 
different species of cover crops to 
help revitalize the soil. Mulching 
between rows with hay or straw also 
helps build up microbial activity 
and keeps the soil nice and cool. It 
also keeps water from splashing on 
the lower plant leaves for disease 
control.

Sandy loam soils have a low total 
exchange capacity, which means 
to balance the soil you must use 
spoon-size servings instead of cup 
size. Minerals need to be supplied 
small amounts at a time or they will 
leach away. By incorporating humus 

compost, compost or manure and by 
cover cropping, you will be able to 
hold the nutrients better and build 
organic matter. Irrigation is a must 
in light soils. It works well to spread 
a dry crop food with nitrogen, plant-
available phosphorus, potassium and 
food for the microbes. This builds 
a hot bed of biology right where 
the crop is planted. It is also good 

to feed liquid crop food through 
the drip irrigation. This would be 
considered spoon feeding. It is also 
good to apply minerals for balanc-
ing the soil twice a season, rather 
than then just once.

Try to seed cover crops as soon 
as you have cash crops harvested. 
On fields that have early harvested 
crops you have the opportunity to 
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grow a cover crop mix with nine or 
more different species. Use legumes, 
grasses and broadleaf plants. Walk-
ing into a field like this when it is 
in full bloom is awesome. The tops 
are alive with pollinators, and if 
you pull up a handful of this crop, 
the soil is alive with all kinds of 
microbes. This helps bring nutrients 
back in the soil, builds humus and 
improves organic matter. Most of 
this mix will winter kill — it will 
cover the soil over the winter but 

can be worked into the soil in the spring. 
For late-season crops you can do a cover crop in the 

spring like buckwheat, which will aid in making more 
phosphorus plant available to the soil. Plow it under in 
the summer for your fall squash crop. Mustard is also a 
good cover crop. It helps to fumigate the soil of some 
soilborne diseases like Phytophthora. Cereal rye is used 
as a cover crop mostly on the late-harvested crops. 

Be diverse with cover crops and try different species. 
Diversity builds immunity. When we are harvesting 
crops every season, we are taking minerals out of the 
soil, so we need to be putting them back in. 

Aaron Weaver is the field coordinator for Green Field 

Farms, a farmer-owned co-op that markets products from 
Amish and Mennonite farms in Ohio. Find out more about 
Green Field Farms at 330.263.0246, info@gffarms.com, 
or 6464 Fredericksburg Road, Wooster, Ohio 44691. 
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From Dr. Adam Davis of the University of Illinois: 
1. Foxtail is very susceptible to weed seedbank 

control: A lot of different granivores, including mice, 
ground squirrels, birds, crickets and ground beetles, 
like to eat giant foxtail seeds. If we provide habitat/
shelter (mulch, living cover, crop residues) for those 
granivores during the August through November time 
period, they can eat up to 90 percent of the newly 
produced seed.

2. Primary tillage timing: Fall tillage vs. spring. 
Keeping giant foxtail seeds on the soil surface for 
as long as possible (delaying primary tillage) can 
maximize seed predation benefits. However, tillage 
timing considerations are clearly linked to a lot of other 
factors: soil type (Is the soil heavy enough to require 
fall tillage to allow for mellowing over the winter? Is the 
clay content low enough and drainage good enough 
to permit primary tillage in the spring?), crop rotation 
(does a following cover crop or primary crop require 
fall seedbed preparation?) and soil quality goals (do 
you even include primary tillage or go for some form of 
limited tillage?).

3. Cover crops: I’ve noticed that legume cover 
crops do considerably better than grass covers in 
suppressing giant foxtail. There’s a large allelopathic 
impact of red clover, alfalfa, birdsfoot trefoil and medics 
on giant foxtail seedling recruitment. I haven’t seen 
much impact of rye or other cereals on giant foxtail 
germination and establishment. During the seven years 
that I ran a roller-crimper study in soybeans, the weed 
community went from being dominated by common 
waterhemp to being dominated by giant foxtail.

4. Rotations: It’s good to get a winter annual in 
there to interrupt giant foxtail’s summer-annual life 
history. For organic grains, corn-soybeans-wheat/red 
clover is nice, or corn-soybeans-oats/alfalfa-alfalfa.

Practical Advice for Preventing Foxtail
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EnterraFrass™ for  
Soil Nutrients and Health
At Enterra™, we’ve been collaborating with scientists and growers to develop a soil-based 

regenerative solution to modern agricultural challenges: EnterraFrass™, a clean, safe, 

and 100% organic soil amendment specially formulated from Black Soldier Fly exuvia. 

EnterraFrass™ does more than just build soil health, it provides vital nutrition to your 

crops while helping to protect them from biotic and abiotic stress.

We produce high-quality insect with the help of the larvae of the Black Soldier Fly. 

These larvae ingest upcycled pre-consumer foods and leave behind nutrient-dense 

insect frass loaded with beneficial microorganisms. We only use traceable, pre-consumer 

foods to abide by strict health standards and to ensure the quality of our products. 

Recognizing the value in this allows us to divert thousands of tonnes of food waste 

from landfills each year, contributing to a circular economy and o�ering a sustainable 

solution to the issue of global food waste.

To learn more about EnterraFrass™ or any of Enterra™’s innovative insect products,  
please contact us via our website at enterrafrass.com/home#contact, or call us at  

1-604-888-4327 to contact a representative.

WHY SHOULD YOU  
USE ENTERRAFRASS™? 

EnterraFrass™ is a multifaceted soil amendment 

that supports plant resistance. For growers 

looking to manage the e�ects of biotic and 

abiotic stress, EnterraFrass™ is an exciting new 

option. Producers of soil amendments can also 

integrate EnterraFrass™ into their blends to 

create a superior product.
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Soil amended with humus  

proteins maintains its  

structure even after large-

scale rain events. Photos 

courtesy Edwin Blosser.

SOIL INPUTS

BY EDWIN BLOSSER

HAVE YOU EVER LOOKED OUT at your fields 
in the middle of the summer and been really pleased with 
how green everything looked?

What if everything that was green was a weed, though 
— grasses and pigweed and bindweed?

I have had this happen in my own fields way too many 
times. It’s embarrassing. Beyond that, it’s frustrating. And, 
of course, the financial return on investment for such a 
field is not good.

Humus compost offers another way. It’s a tool to help 
us with profitable farming. 

Humus compost is applied in two different ways: as a 
solid mixed with minerals or as an extract liquified into 
water and applied through sprayers and planters. Based 
on having done this since 1993, I will tell you that the liq-
uid by itself is not as effective as the solid humus compost 
mixed with minerals; however, using both has a much 
greater impact than just one or the other. The synergistic 
effect is amazing. 

Humus compost is actually compost with a humus pro-
tein. I would not make compost if it did not have humus 
in it. And what is humus? Most people think organic mat-
ter and humus are the same thing; they are not. Are wheat 

HUMUS COMPOST
AN INTRODUCTION TO 

and bread the same thing? Well, the bread has wheat in it, 
but it’s no longer wheat; it’s wheat bread. The same goes 
with organic matter: humus came from organic matter — it 
was derived from it — and yet it is no longer organic mat-
ter. 

When you’re sitting around the fireplace on a cold 
winter night, what are the sounds coming out of the 
fireplace — the snapping and crackling and popping? Each 
noise accompanies a release of energy. As a matter of 
fact, that’s the sun’s energy being released. It’s not organic 
matter being released. When the tree that grew the wood 
that you’re burning in your fireplace was growing, it was 
capturing sun energy through photosynthesis and storing 
it in its wood. In the fireplace, it’s releasing that energy. 

Now imagine a windrow of compost. You can’t hear 
that snapping and popping and crackling in the compost 
windrow, but it’s happening. The sun energy is being 
released up into the air, just the same as in that fireplace. 
But instead of allowing that energy to be released into 
the air, we want to capture that sun energy and put it into 
humus protein. 

Most people make compost by decaying organic matter 
until it becomes dirt and soil. That’s not what I’m interest-
ed in. I want to make a compost that becomes a valuable 
tool in helping farmers become more economical. 
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Humus compost is a tool for pro昀椀table farming
Making Humus Compost
When we make compost, we start 

by putting carbon-based materials 
into the beginning of a windrow and 
we thoroughly soak it with water, 
along with an inoculant designed 
to limit evaporation of the volatile 
compounds. On the second day we 
incorporate clay into the carbon 
along with the nitrogen-heavy materi-
als. The clay helps capture the sun’s 
energy — it doesn’t allow things to 
volatilize; we’ve learned that we have 
to coat our organic matter well with 
clay. 

Every little cell of organic matter 
is very small. And inside every cell 
there’s a whole lot of stuff that wants 
to evaporate. Why? Because it’s 
lighter than air, like a hot air balloon. 
One mature oak leaf has seven to ten 
billion cells, and every cell contains 
energy that came from the sun. As 
soon as it rots — unless you do some-
thing about it — that energy is going 
to escape. The clay is a negatively 
charged ionic material that causes the 
evaporative material to get sucked to 
it instead of to evaporate. 

We then incorporate microorgan-
isms that do not survive in the gut of 
an animal but that do survive out in 
the undisturbed forest floor. These 
microorganisms assemble things — in-
stead of disassembling/decomposing 
them. They actually assimilate and 
assemble the volatile compounds into 

bonds of carbon called links, and 
from there they are able to create a 
carbon chain with 45 links or more — 
that is called a humus protein.

We do our turning based on 
windrow temperature readings. We 
apply water to make sure the organic 
matter starts to decay. We use mixers 
to make it all happen faster. 

Benefits of Humus Compost
We have a client in Lancaster 

County who sells humus compost for 
$220 a ton — in an area where there’s 
an excess of manure. How is this 
possible?

This client used to have sticky red 
clay soil. I was walking out in his 
field once, and it had rained three 
tenths of an inch the night before, 
and my shoes had an inch to two 
worth of soil on them. Two years 
later, after using humus compost, he 
got eight and a half inches of rain, 
and at six inches deep his soil was 
granulated and nice and mellow — 
not sticky red clay. The reason peo-
ple buy humus compost in Lancaster 
County instead of the excess manure 
is because it does things like this.

Humus compost also helps us with 
our mineral nutrients. Humus has a 
powerful magnetic attraction — it has 
a CEC of up to 300, compared to 15 
to 30 for clay and just 1 to 5 for sand. 
Yet humus interacts well with the 
root rhizosphere and easily releases 
the bound-up minerals in the humus 

upon demand from the exudates 
from the root rhizosphere.

Humus compost is also extremely 
helpful for soils that are too tight. 
Many farmers have “24-hour soils” 
— in a 24-hour period they can go 
from being too wet to work to too 
dry. Tight soils have a base saturation 
that’s wildly out of balance. Humus 
compost can help fix this.

When minerals are applied by 
themselves — without humus com-
post — there are certain limitations 
growers should be aware of. First 
of all, many minerals are attracted 
to other minerals, and they tie each 
other up and become unavailable to 
plants. Imagine a bunch of magnets 
sitting on a table, not quite touching 
each other. What happens when you 
bump the table? All of those magnets 
snap together. This is what happens 
when you add certain minerals to 
your fields. How do you know, when 
you put out phosphorus or potassium 
or lime or gypsum, that that does not 
happen with the minerals in your 
soil? 

That is the dilemma. I call it the 
paradox of minerals. There are also 
losses of minerals due to evapora-
tion and leaching. We would like to 
prevent these losses. 

It’s very difficult to apply minerals 
so as to make a long-term change. A 
question I often get is, “Why am I 
putting all of these minerals out there 
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year after year and nothing changes? 
In fact, the levels either remain the 
same or even go lower. Do you 
believe that balancing the base satu-
ration, such as Dr. Albrecht taught, is 
either economical or effective?” 

My answer is, “It depends.” 
If you can utilize a carbon-based 
mineral system, where the minerals 
are attached to long-chain carbons 
first — as with humus compost — it 
absolutely pays big dividends. This 
is based on thousands of examples 
on farms in the U.S., Australia, New 
Mexico, Colombia, Ecuador, Para-
guay, etc. 

Minerals are magnetic in nature 
— it doesn’t matter whether it’s 
potassium sulfate, elemental sulfur, 
potassium chloride, brown rock 
phosphate, etc. Every mineral has a 
positive and a negative end to it, and 
given the opportunity to attach to an-
other magnetic positive and negative, 
it will. That’s why a lot of people are 
frustrated about applying fertilizers — 
because they really want to see good 
results, but their minerals are just 
being tied up and aren’t available to 
the plants. 

However, if a mineral is adequate-
ly coated with humus, it will not be 
attracted to other things in the soil 
that want to bind to it. 

Utilizing humus, our goal is to 
see a permanent change in the base 
saturation mineral balance. I’m not 
discounting the need for minerals. 
I’m saying that humus compost is 
a tool to make your minerals more 
effective. 

The compost we make is full of 
humus protein. A lot of people ask 
me what’s in it: “How much nitro-
gen? How much phosphorus? How 
much potassium?” It’s not what’s in it 
in terms of content — it’s what it func-
tionally does in the soil. That is what 
I am concerned about. It’s about 
nutrient cycling, not nutrient content; 
it’s about what it will do to the soil, 
not how much it will add in terms of 
nutrients. We use humus compost as 
a tool to coat minerals with and as a 
tool to elongate the rootlet in the rhi-
zosphere. We make a liquid extract 
out of it. We use this product as a 
tool for the farmer to become more 
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The Treffler precision tined harrow is
unrivalled in-row  mechanical weed 
control for all your vegetable and field
crops regardless of the crop stage. 

Harrowing is all about timing. The Tref-
fler precision adjustable tension allows
you to harrow gently (100 gr), early in
the season in shallow-rooted weeds, in-
creasing the tine tension (up to 5000gr)
for more aggressive harrowing as your
plant matures.

The Treffler tines are designed to follow
the contour of your field, regardless of
the height. The downward pressure on
the tines remains constant, whether you
are harrowing in a potato hill or raised
bed. The harrow is also good at brea-
king open a crust. All of this results in
even weed control for all vegetable
crops, transplants.

You can rely on the same Treffler preci-
sion for blind harrowing in field crops
such as two-leaf corn, soy, or grains. 
The Treffler precision tined harrow is a
guaranteed method for weed control.

Treffler Organic Machinery is a leading 
global manufacturer of innovative farming

equipment for all your tillage needs.

www. OrganicMachinery.net 
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Nathan Metzger
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economical. When we blend miner-
als in with humus compost, we can 
balance our base saturation ratios, 
and there are long-term benefits — we 
get those ratios to stay there. 

An Economical Tool
Here’s an example. In the late 

eighties I did a research project with 
a soil that was at a pH of 8.3, and 
my goal was to get it down to 7.7. I 
applied two tons of gypsum for five 
years — a total of 10 tons. At the end 
of five years, the pH of the soil aver-
aged 7.6. I had achieved my goal. At 
the end of that five years, however, I 
had started making humus compost. 
On another part of that field that I 
had not treated — that was still pH 
8.3 — I mixed up 1,500 pounds of 
gypsum and 2,000 pounds of humus 
compost and applied half of that 
mix in the fall and half in April of 
the next year. By that summer, the 
pH had gone from 8.3 down to 7.3. 
Three years later, the pH was around 
7.6; the area where I had applied 10 
tons of gypsum had risen from 7.6 to 
7.9. 

So, how economical is humus 
compost? In this example, it meant 
that I only had to apply 15 percent as 
much to achieve a better and longer-
lasting benefit. Humus compost is 
an incredible tool. Humus compost 
also prevents plants from taking in 
an excess of nutrients. Plants become 
healthy and optimize their growth 
when they can dictate in advance 
to microbes the nutrients they need. 
This prevents plants from taking 
in excess nutrients. The number 
one reason for plant disease is one 
or more nutrients being present in 
excess. By having the plant dictate its 
needs to microbes via its exudates — 
via the liquid coming out of the root 
— you can lower your fertilizer needs. 

When the plant is in charge of 
and can direct its own growth, the 
plant will grow with much less water 
and fertilizer. We have documented 
between 60 and 80 percent less water 
being required in a healthy plant 
versus an unhealthy one. When a 
plant is out of balance, it is going to 
require more water. That automati-
cally dilutes the energy and then 
requires more fertilizer. That gets you 
into a no-win situation. 

In summary, humus protein is sun 
energy, captured and built into it. It 
is accomplished by utilizing a special 
process of capturing the sun energy 
that normally escapes from decom-
posing organic matter (often taking 
from four to six weeks) and then 
building those compounds into a pro-
tein substance (often taking from six 
to eight weeks, for an average total 
process of 10 to 12 weeks.) The final 
humus compost really enhances soil 

structure, enables one to economical-
ly balance soils and allows the plants 
to direct their own growth, resulting 
in healthier and more nutrient-dense 
crops and produce!

Edwin Blosser is the founder of 

Midwest Bio-Systems. He has attend-

ed nearly every Acres U.S.A. Eco-Ag 
Conference since 1986. This article is 

an edited transcription of his presen-

tation from last year’s conference.

▲Making humus compost requires, among other elements, timely turning.
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▲Parsley roots. (Canva)

Controlling plant pathogens and increasing plants’ ability 

to withstand stress 

MICROBIALLY FRIENDLY FARMING 
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BY DR. JUDITH FITZPATRICK
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Organic

Imagine that you were intelligent 
enough to diagnose a disease, pro-
scribe the correct antimicrobial and 
manufacture it. Plants with a healthy 
microbiome do this! 

In this article we will explain how 
the plant and microbe work together 
to perform this miracle and why 
organic farmers use 97 percent less 
of any kind of pesticide than those 
using mineral fertilizers, which are 
genocidal for the soil microbes that 
protect the plant from pathogens and 
adverse conditions, produce nutri-
tionally deficient food, and pollute 
the environment. 

In organic or regenerative 
farming, which we will refer to as 
Microbially Friendly Farming (MFF) 
— in which growers seek to maintain 
microbial populations above 250 ug 
microbial biomass carbon per gram 
of soil and a F:B (fungal to bacterial) 
ratio above 0.5 — the plant secretes 
about 30 percent of its photosynthate 
to generate the specific microbial 
population that it requires for nutri-
tional needs and health. The major 
stimulation for the plant to build this 
population is the plant’s hunger for 
the N, P, K and other soil minerals 
that the microbes can deliver. When 
the plant is provided mineral N, it 
does not nourish this microbial popu-
lation, and the plant loses the ability 
to protect itself from pathogens and 
stresses such as drought. 

The microbial population in the 
rhizosphere is controlled by the or-
ganic molecules that the plant exudes 
and the nutrients available in the soil. 
Microbes are the pickiest of eaters — 
they can only dine on very special 
diets and require the support of a 
population of other microbes that 
supply some of their dietary needs. 
This is why we can only grow about 
1 percent of soil microbes in the lab 
— we know about the other 99 per-
cent only because we can detect their 
DNA, see them microscopically and 
measure some of their metabolism. 

Like us, plants receive their initial 
microbiome from the seed of the 
mother plant. It is as important for 
a plant to establish a healthy microbi-
ome as is it for us; children born by 

caesarian birth have different micro-
biomes than those born vaginally 
and have immune deficits that are 
attributed to not being inoculated 
with their mother’s vaginal and fecal 
microbes. 

The microbial population in 
the rhizosphere descends from the 
seedling population and expands 
with plant/root growth and recruit-
ment from the surrounding soil. The 
seedling feeds the microbes with root 
exudates, and the microbes send 
chemical growth molecules to stimu-
late plant growth; these microbes are 
therefore called “plant-growth-pro-
moting bacteria.” As with humans, 
the overall health of the plant is a 
critical component of disease resis-
tance. 

The interaction between the mi-
crobes and the plant is very similar 
to how the microbes in our guts 
stimulate our immune system, which 

also doesn’t develop in the absence 
of microbes. Microbes enter the 
plant through root tips via a 
process called rhizophagy. The 
plant extracts 40 percent of the N it 
requires, as well as other nutrients, 
before it releases these microbes back 
into the soil via root hairs. Some of 
these microbes enter the plant’s cir-
culation system and interact with re-
ceptors that appear on all plant cells 
called Microbe Associated Molecular 
Patterns (MAMPs), which recognize 
and bind to common structures on 

“The soil microbial 
community and economy 

has thrived for  

3 billion years.”
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The Best Pig for Homesteads 

and Small Farms. 

the surfaces of microbes. This bind-
ing leads to an intracellular molecu-
lar chain reaction that stimulates the 
cell to produce more MAMPs and 
many protective antioxidants. Thus, 
it produces a cell that is more alert 
to microbes and is more prepared to 
respond to infection. 

In addition to MAMP receptors, 
the plant has Pathogen Associated 
Molecular Patterns (PAMPS) that 
recognize and bind to structures that 
are unique to pathogens. Binding to 

a pathogen receptor stimulates the 
cell to make more PAMPs, making 
the plant more sensitive to the patho-
gen and producing large amounts 
of antioxidants that are harmful to 
pathogens; it also sometimes causes 
the cell to commit suicide (apotosis) 
to save the spread of the disease. 

This exposure to pathogens also 
stimulates the plant root to up the 
production and secretion of the foods 
that attract the microbes that make 
the antibiotic to combat the particu-
lar pathogen. The microbes making 

this antibiotic then multiply in the 
root area, making the antibiotic avail-
able to the plant. Thus, with MFF, a 
plant in partnership with microbes 
develops a strong immune system 
by upping the number of MAMPs 
and PAMPs and is more resistant 
to disease and requires much less 
pesticide. 

Perhaps the biggest wins for MFF 
is that these healthy plants produce 
thousands of essential nutrient 
antioxidants, which are not plentiful 
in conventional farm produce and 
are not currently listed as nutrients 
by the USDA. These antioxidants 
provide protection against cancer, 
inflammation, etc., and they are what 
give fruits and vegetable texture and 
flavor, leading to better eating habits.

Microbes also stimulate the 
production of Damage Associated 
Molecular Patterns (DAMPs), which 
recognize and bind components 
of damaged cells, especially those 
of leaves, and promote healing. 
Moreover, it has been demonstrated 
that the chemical odors produced by 
these damaged cells are specific to 
the insect causing the damage and 
that these odors attract insects that 
antagonize the attacker. 

Microbes make antimicrobials 
in large part to protect their terri-
tory from other microbes. So, the 
microbes surrounding your plant are 
big defenders against pathogenic soil 
bacteria — e.g., good nematodes are 
the best protectors against pathogenic 
nematodes. Interestingly, it has also 
been observed that a proper F:B 
ratio results in a bacterial population 
that is more prepared to defend 
itself from predators. The proper 
ratio varies depending on soil and 
crop; for agricultural crops it is usu-
ally between 0.4 and 1. The proper 
ratio also tells you that you are not 
decreasing your soil fertility (organic 
carbon). 

Mycorrhizal fungi, which 
colonize approximately 90 
percent of all plants, are fungi 
that are totally dependent on 
the plant for nutrition. A plant 
root exudate awakens the fungal 
spore that has only a day to grow to 
the plant, where it enters a cell and 
is fed. When established, the fungi 

SOIL BIOLOGY
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send out hypha to collect P, N, K, S, and water, which it 
brings back to the plant cell and trades for carbon and 
amino acids. The fungal hypha of a colonized plant can 
increase the root area as much a 1,000 percent, making 
significantly more water and nutrients available. The 
hyphae are also able to form a network connecting trees 
and are known to send immune signals from diseased 
trees to other trees in the network to up their resistance to 
the disease. These fungi also very efficiently protect plants 
from drought by modifying the root structure, allowing it 
to absorb more water. Protecting a plant from the stress of 
drought makes a plant that is more disease resistant and 
increases yield. 

The soil microbial community and economy has 
thrived for 3 billion years. It has checks and balances 
and has adapted to soil and water conditions all over the 
globe. Like our own society, it contains opportunists who 
take advantage when a defense system is poor and/or 
the society is weakened. The current best indicator of a 
healthy soil microbial community is a healthy microbial 
biomass and F:B ratio: it tells the nutrient level and nutri-
ent balance of the soil and can tell if it is improving. It 
provides information that chemical tests cannot; e.g., most 
soils have plenty of P, but it is in a form that only fungi 
are able to make available to the plant. 

A soil test tells you N is low, but it doesn’t tell 
you that MFF can increase the number of mi-
crobes that can deliver N and fix N from the air. 

As you can imagine, creating and maintaining a 
healthy immune system requires plant energy — which is 
probably why the yields of MFF practices are on aver-
age about 10 percent less than those of mineral fertilized 
farming. But studies show that when microbially friendly 
farming is optimized, the yield loss is compensated for by 
tastier produce; lower fertilizer, water and pesticide costs; 
and better resistance to drought. 

MFF also offers the potential to increase financial 
return by building soil structure, which increases water 
holding capacity, decreases erosion and water costs, in-
creases drought resistance and increases soil carbon; these 
benefits have in turn has been shown to increase yield 
and, over time, decrease fertilizer needs. Understanding 
the plant health microbial synergy is even more critical 
now that the cost of mineral N is up as much as 400 per-
cent and pesticides costs are also rapidly rising.

Dr. Judith Fitzpatrick is a microbiologist who has de-

signed a number of on-site diagnostic tests and who holds 
13 patents. She is a founder and principal scientist at 

microBIOMETER.

“The current best indicator of a 
healthy soil microbial community 

is a healthy microbial biomass 
and F:B ratio.”
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SEED DVD  75% OFF
Few things on 
Earth are as 
miraculous and 
vital as seeds. 
Worshipped and 
treasured since 
the dawn of 
humankind. In 
the last century, 
94% of our seed 
varieties have 

disappeared. As biotech chemical 
companies control the majority 
of our seeds, farmers, scientists, 
lawyers, and indigenous seed 
keepers fight a David and Goliath 
battle to defend the future of our 
food. In a harrowing and heartening 
story, these heroes rekindle a lost 
connection to our most treasured 
resource and revive a culture 
connect to seeds. SEED features 
Vandana Shiva, Dr. Jane Goodall, 
Andrew Kimbrell, Winona Laduke 
and Raj Patel.  #7448DVD • 1 Disc • $19.99  

SALE: $4.98

My Farmer, My Customer   60% OFF

MARTY TRAVIS WITH GARY REDING
A former furniture maker who inherited the old family 
farm decided to return to farming, but saw the opportunity 
for true sustainability was a long away from convention. 
Instead, he turned to the City of Chicago and its restaurant 
community. As it so happened, they were looking for 
farmers who would give them unique food. It was, simply 
put, a match made in foodie heaven. #7572 • Softcover • 176 

pages • $28.00  SALE: $11.20

What Your Food Ate   30% OFF

DAVID MONTGOMERY & ANNE BIKLÉ
David R. Montgomery and Anne Biklé take us far beyond 
the well-worn adage to deliver a new truth: the roots of good 
health start on farms. What Your Food Ate marshals evidence 
from recent and forgotten science to illustrate how the 
health of the soil ripples through to that of crops, livestock, 
and ultimately us. This is a must-read for farmers, eaters, 
chefs, doctors, and anyone concerned with reversing the 
modern epidemic of chronic diseases and mitigating climate 
change. #7741 • Hardcover • 380 pages • $30.00  SALE: $21.00

Dirt to Soil  30% OFF
GABE BROWN

Bestseller! In Dirt to Soil, Gabe Brown, a frequent 
contributor to Acres U.S.A., tells the story of his amazing 
journey and offers a wealth of innovative solutions to our 
most pressing and complex contemporary agricultural 
challenge — restoring the soil. Now he channels his creative 
thinking toward how he can get more life on the land�
more plants, animals, and beneficial insects. “The greatest 

roadblock to solving a problem,” Brown says, “is the human mind.” #7528  • 

Softcover • 224 pages • $19.95  SALE: $13.96

Humusphere: Humus, a Substance or a Living 
System?   60% OFF
HERWIG POMMERESCHE

The independent German-Norwegian explorer of soil life, 
graduate permaculture designer and graduate engineer Herwig 
Pommeresche shares his lifetime of research into humus. His 
entire career has focused on the theory and practice of humus 
management in gardening and farming. #7513 • Softcover • 264 

pages • $28.00  SALE: $11.20

Hemp Bound   

40% OFF 

DOUG FINE

For nearly a century, 
it’s been illegal to 
grow industrial 
cannabis in the 
United States even 

though Betsy Ross wove the nation’s 
first flag out of hemp fabric, Thomas 
Jefferson composed the Declaration 
of Independence on it, and colonists 
could pay their taxes with it. But one 
of humanity’s longest-utilized plants 
is about to be reincorporated into 
the American economy. Get ready 
for the newest billion-dollar industry. 
#7312 • Softcover • 192 pages • $19.95  SALE: 

$11.97

NEW
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Farming  
Without  
Losing Your 
Hat
PAUL DORRANCE

Farming Without 
Losing Your Hat 
isn’t like most 

agricultural how-to books. It isn’t 
particularly romantic or soul 
stirring. These pages do not include 
long digressions on soil health or 
animal behavior. Instead, this book 
just might be the most honest book 
about starting a farm ever published. 
#7690 • Softcover • 214 pages • $39.99  SALE: 

$27.99

Water for Any Farm

MARK SHEPARD
Written as a companion to the bestelling Restoration 
Agriculture, this book will help farmers capture water in areas 
they want to, and avoid having water flow immediately to 
the low point. The result? Less water expense, healthier 
crops and livestock, and less erosion. Includes hundreds of 
illustrations and topo maps.  #7573 • Softcover • 240 pages • $30.00   

SALE: $21.00  

Restoration Agriculture
MARK SHEPARD

Restoration Agriculture explains how we can have all of 
the benefits of natural, perennial ecosystems and create 
agricultural systems that imitate nature in form and function 
while still providing for our food, building, fuel and many 
other needs — in your own backyard, farm or ranch. #7170 • 

Softcover • 339 pages • $30.00  SALE: $21.00

Hands-On Agronomy
NEAL KINSEY & CHARLES WALTERS
An ecologically balanced soil system is essential for 
maintaining healthy crops. This is a comprehensive 
manual on effective soil fertility management. The function 
of micronutrients, earthworms, soil drainage, tilth, soil 
structure, and organic matter is explained in thorough 
detail. #4120 • Softcover • 391 pages • $35.00  SALE: $24.50

The Waste  
Between Our 
Ears
GERRY GILLESPIE

In this book, writer, 
researcher and 
advocate Gerry 
Gillespie outlines 
how we can create 
a global solution to 

our overflowing landfills, and it starts 
between our ears. In order to restore 
our world ecosystems and our vital soils, 
he wants to change how we think about 
our trash. Readers will learn why we all 
need to change our mind about waste 
management systems, how to reconnect 
our organic waste to local soil and food 
growers, and why this leads to more 
local jobs.  #7582 • Softcover • 177 pages • 

$28.00  SALE: $19.60

2  |  ORDER FROM BOOKSTORE.ACRESUSA.COM

A New Farm Language
W. JOE LEWIS

Wolf Prize of Agriculture Winner! In his new book, 

Lewis looks back on his charmed childhood and distinguished 
scientific career while tracing our industrialized country’s 
increasing alienation from nature. Lewis believes we can 
reconnect with nature through learning to speak a new 
language of co-existence and cooperation — both in our 
agriculture and our everyday lives. This coming-of-age tale 
will inspire anyone interested in agriculture, talking plants and 
smart insects. #7650 • Softcover • 218 pages • $25.00  SALE: $17.50Dung Beetles

CHARLES WALTERS

Charles Walters digs 
deep into modern 
science and ancient 
history, traditional 
folklore and the 
best practical advice 
to resurrect the 
lowly dung beetle, 
exposing farmers and 

ranchers — and anyone with a desire 
to work more closely with nature 
— to this amazing creature. Anyone 
interested in organic forms of farming 
will be enchanted by the intriguing 
tale of the dung beetle. #6852 • Softcover 

• 215 pages • $32.95  SALE: $22.95 (SAVE 

$10) 

Roller/Crimper No-Till
JEFF MOYER

The roller/crimper is surging in popularity as farmers around 
the world are looking for ways to decrease their need for 
synthetic inputs and replace them with the nutrients nature 
can more affordably provide. Written by the inventor of 
the roller/crimper Jeff Moyer, Roller/Crimper No-Till is an 
expanded update of the groundbreaking work Organic No-Till 
Farming. This book presents farmers with a proven system 

that limits tillage, reduces labor, cuts toxic inputs and improves soil structure. 
#7633 • Softcover • 260 pages • $30.00   SALE: $21.00  

How to Grow Great Alfalfa
DR. HAROLD WILLIS

Essential information for anyone whose operation depends on 
growing forage grasses. Learn how to establish a healthy stand. 
Is high potassium necessary for high quality? How can you 
measure forage quality?  #113 • Softcover • 44 pages • $14.00  SALE: 

$9.80

Purchase the whole 4-book collection: #S-6854 • $68.00  SALE: $39.00

NEW
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Growing Life: Regenerating Farming  
& Ranching 

ANDRÉ LEU

André Leu, author of The Myths of Safe Pesticides and 
Poisoning Our Children, writes five chapters that define the 
regenerative agriculture movement through real tactics 
farmers and ranchers can use in their operations. In a 
regenerative farming operation, the mindset involves 
thinking of our jobs as establishing, and feeding, a 
natural system that provides healthy, nutritious food 

and ecological health. This book will finally give a common language to 
the movement that now spans the globe and promises to revolutionize our 
agricultural industry. #7688 • Softcover • 248 pages • $35.00  SALE: $24.50

NEW

The Biological Farmer, 2nd Edition

GARY F. ZIMMER  & LEILANI ZIMMER DURAND

Completely revised, rewritten and greatly updated — now 
over 500 pages! The biological farming system developed 
decades ago by Gary Zimmer doesn’t manipulate soil life 
or sell it; it instead creates the conditions where soil life 
flourishes. His system feeds soil microbes, balances soil 
minerals, promotes tillage with a purpose, and relies on cover 
crops and diverse rotations. Also, join Acres U.S.A. on Zimmer’s 

farm this August!  #6438 • Softcover • 518 pages • $30.00  SALE: $21.00

Dr. Paul Dettloff’s 
Complete Guide 
to Raising  
Animals  
Organically

DR. PAUL DETTLOFF

During the course 
of the author’s half-century career 
he has watched as the natural 
care of ruminants was lost to the 
high-tech methods of the modern 
industrial farm. This book describes 
the various biological systems in 
ruminants and how to address 
issues of health and illness on the 
farm. Specific natural treatments 
for numerous chronic illnesses, 
diseases and injuries are covered in 
language a layman can understand. 
#7537 • Hardcover • 446 pages •  $35.00  

SALE: $24.50

Save at least 

all month long

30% 
BOOKS

A Growers 
Guide for  
Balancing 
Soils
WILLIAM MCKIBBEN

Whether you’re 
a serious home 
gardener or a 
full-time farmer, 

this will help you expand your 
understanding of the science behind 
plant nutrition. Drawing on 40 years 
of experience using the Albrecht 
philosophy of balancing soils, 
William McKibben will walk you 
through a data-driven, time-tested 
process that starts with soil analysis, 
but doesn’t stop there. With a 
foreword by Dr. Don Huber.  #7625 • 

Softcover • 284 pages • $25.00  SALE: $17.50

ALL

Food, Farming & Health
DR. VANDANA SHIVA

This book shows how health is a continuum from the soil, 
to the plants, to our bodies. Chemical farming is based on 
monocultures, which deprive us of the diversity we need for 
a balanced, healthy nutrition. Chemical farming depletes 
the soils of nutrition, producing plants that are nutritionally 
empty but full of toxic residues. When we eat chemically 
produced food we suffer from diseases related to nutrient 

deficiency and/or toxins.  #7487 • Softcover • 260 pages • $20.00  SALE: 14.00

Myths of Safe Pesticides
ANDRÉ LEU
Organic agriculturist and lecturer André Leu delves into a wealth of 
respected scientific journals to present the peer-reviewed evidence 
that proves the claims of chemical companies and pesticide regulators 
are not all they seem. Leu translates technical jargon into layman’s 
terms to break down the five most repeated myths about pesticide 
use: independent scientific analysis shows that pesticides are not at 
all as safe as industry leaders and regulatory agencies claim. #7335 • 

Softcover • 168 pages • $16.95  SALE: $11.87

Small Farms 
are Real Farms
JOHN IKERD

Since the middle 
of the last century, 
American farm 
policy has taken the 
nation into the dead 
end of industrial 

farm production and food distribu-
tion. Farming, at its core a biological 
process, has been transformed into 
an industrial process, thus demolish-
ing the economic and cultural values 
upon which the nation was founded. 
#6853 • 249 pages • Softcover • $20.00  SALE: 
$14.00FREE SHIPPING on all orders above $75.00 for U.S. customers. 
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Quality Agriculture
JOHN KEMPF

As a leading 
agronomist and 
teacher, John Kempf 
interviews people 
who describe 
how to think and 
farm differently in 
order to produce 
exceptional results 

in the field. Mr. Kempf is an 
excellent interviewer and guide for 
listeners, and is now an editorial 
advisor for Acres U.S.A. magazine.  
#7616 • Softcover • 353 pages • $24.99  SALE: 

$17.49

FIND MORE BOOKS by William A. Albrecht, Pat Coleby, Charles Walters, Athena 
Tainio, Carey Gillam, Eliot Coleman, Joel Salatin, and dozens of other top authors 

in agriculture, ecology and farming at Bookstore.AcresUSA.com

The Drought Resilient Farm
DALE STRICKLER

Author Dale 
Strickler introduces 
you to the same 
innovative systems 
he used to transform 
his own drought-
stricken family farm 
in Kansas into a 

thriving, water-wise, and profitable 
enterprise, maximizing healthy 
cropland, pasture, and water supply. 
Strickler’s methods show how to 
get more water into the soil, keep 
it in the soil, and help plants and 
livestock access it. #7500 • Softcover • 

200 pages • $24.95  SALE: $17.47

WANT TO ORDER MORE THAN 10 AND SAVE?  

CONTACT US AT 970-392-4464 OR INFO@ACRESUSA.COM TO LEARN MORE ABOUT 

THE ACRES U.S.A. WHOLESALE PROGRAM.

The Ideal Soil v2.0
MICHAEL ASTERA

This how-to manual tells exactly how to go about 
changing your farming practices to a more sustainable 
model that does not require large inputs of fertilizer. 
This book focuses on the least known part of sustainable 
agriculture – an understanding of balancing mineral 
nutrients in the soil. This is the guidebook to show you 
how.  #7055 • Spiralbound • 171 pages • $34.95  SALE: $24.47

Starting at 

all month long

50% 
PAST ISSUES

ALL

$3.00 EACH. WHILE SUPPLIES LAST. ENTER THE MONTH/YEAR IN TITLE FIELD ON ORDER FORM. 

Soil Fertility & Animal Health
WILLIAM A. ALBRECHT

This volume is a timely and worthy addition to the preceding 
Albrecht Papers. Those who read it will be inspired to spread the 
word about the logical connections among soil health, animal 
health and human health until it grows into a public demand for 
fundamental change that is as compelling as it is necessary. That 
change must begin with a restored respect among both farmers 
and scientists for the importance of soil health. From this respect, 

a commitment to restoring the natural fertility and productivity of the soil must 
arise as a means of restoring health to humanity. #7168 • 336 pages • Softcover • $30.00  

SALE: $21.00

The Healing of Horses
CARRIE EASTMAN

The Healing of Horses – Carrie Eastman’s latest book – is 
a guide for unique ways to determine the health of your 
horse, and holistic ways to prevent disease, treat minor 
injuries and ensure the highest quality of health for your 
horses. Eastman shares the techniques, methods and phi-
losophies she has found most useful.  #7574 • Softcover • 160 

pages • $28.00  SALE: $19.60

Minerals for 
the Genetic 
Code
CHARLES WALTERS

In this cutting-
edge book the 
connection is 
made between 
the physical, 
chemical and 
biological 

aspects of minerals and subatomic 
particles in the life process, and 
assignment is made of the specific 
mineral that governs each entry in 
the genetic code. This knowledge, 
based on peer-reviewed medical 
literature as well as research by 
forgotten innovators, suggests an end 
to the tyranny of pharmaceuticals. 
Each of the 64 sequences (or codons) 
in the Standard Genetic Chart is 
discussed with an overlay of the 
mineral involved. #6808 • Softcover • 303 

pages • $25.00  SALE: $17.50
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American Hemp Farmer: Adventures  
and Misadventures in the Cannabis Trade 
DOUG FINE

Maverick journalist and solar-powered goat herder Doug 
Fine gets his hands dirty with healthy soil and sticky with 
terpenes growing his own crop and creating his own hemp 
products. Fine shares his adventures as an independent, 
regenerative farmer and entrepreneur, all while laying out a 
vision for how hemp can help 21st-century agriculture. #7603 

• Softcover • 320 pages • $19.95  SALE: $13.96

For the Love of Soil
NICOLE MASTERS

This is a land manager’s roadmap to healthy soil and 
revitalized food systems. With decades of experience 
in regenerative soil systems and their management, 
agroecologist Nicole Masters delivers solutions to rewind 
the clock on this critical crisis. #7583 • Softcover • 299 pages • 

$24.00  SALE: $16.80

Teaming with Fungi
JEFF LOWENFELS

Almost every plant 
in a garden forms 
a relationship with 
fungi, and many 
plants would not 
exist without their 
fungal partners. By 
better understanding 
this relationship, 

home gardeners can take advantage 
of the benefits of fungi, which 
include an increased uptake in 
nutrients, resistance to drought, 
earlier fruiting, and more. This must-
have guide will teach you how fungi 
interact with plants and how to best 
to employ them. #7722 • Softcover • 172 

pages • $24.95  SALE: $17.47

Natural Cattle 
Care
PAT COLEBY

Natural Cattle 
Care encompasses 
every facet of farm 
management, 
from the mineral 
components of 
the soils cattle 

graze over, to issues of fencing, 
shelter and feed regimens. Pat 
Coleby brings a wealth of animal 
husbandry experience to bear in this 
analysis of many serious problems 
of contemporary farming practices, 
focusing in particular on how poor 
soils lead to mineral-deficient plants 
and ailing farm animals. #6490 • 

Softcover • 224 pages • $20.00  SALE: $14.00

The Holistic Orchard
MICHAEL PHILLIPS

A holistic grower knows that producing healthy fruit is not 
about manipulating nature, but about supporting a balanced 
orchard ecosystem. The Holistic Orchard provides all the basic 
information needed to create and maintain a living orchard 
with insights into design, choosing varieties, and a step-by-
step instructional calendar for the entire orchard year. #7116 • 

Softcover • 432 pages • $39.95  SALE: $27.97  

Agriculture in Transition
DONALD L. SCHRIEFER
This book covers such topics as soil chemistry, plant 
and soil dynamics, above- and below-ground plant 
management, row support fertilization, zone-tillage, disc-
chiseling, and more. Schriefer focuses on reducing “yield-
limiting factors” such as seed selection, excessive tillage 
and a dependence on technology. #6441 • Softcover • 238 pages 

• $24.00  SALE: $16.80

Call of the 
Reed Warbler
CHARLES MASSY

At stake is not 
only a revolution 
in human 
health and our 
communities but 
the very survival 
of the planet. For 
farmer, backyard 

gardener, food buyer, health worker, 
policy maker and public leader 
alike, Call of the Reed Warbler offers a 
tangible path forward for the future 
of our food supply, our landscape 
and our earth. #7523 • Softcover • 448 

pages • $24.95  SALE: $17.47

The New Organic Grower
ELIOT COLEMAN

In this revised and expanded edition of The New Organic 
Grower, master grower Eliot Coleman continues to 
present the simplest and most sustainable ways of 
growing top-quality organic vegetables. Coleman 
updates practical information on marketing the harvest, 
on small-scale equipment, and on farming and gardening 
for the long-term health of the soil. With more than 
45,000 sold since 1989, The New Organic Grower has 

become a modern classic. #7527 • Softcover • 288 pages • $29.95  SALE: $20.97

Talking Chicken
KELLY KLOBER

A resurgence of interest in heritage poultry breeds has 
invigorated poultry raising on family farms. These are 
the birds that can and should be producing for today’s 
marketplace – for consumers that have come to value locally 
bred and grown, historically significant agricultural food. #7067 

• Softcover • 396 pages • $28.00  SALE: $19.60
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P.O. Box 1690 | Greeley, Colorado 80632 
| 970-392-4464 | orders@acresusa.com  
| www.acresusa.com

SHIPPING & HANDLING CHARGES

United States:

Economy mail: USPS delivery in 5-10 days — $5 flat rate, free shipping on 

orders of $75 or more

Priority mail: USPS delivery in 3-4 days — $11.00 first item, $1.99 each 

additional item

Need your order faster? Call or email us for additional expedited shipping 

prices. info@acresusa.com | 970-392-4464

Canada & Mexico: Priority mail delivery usually 2-3 weeks — $20.00 first 

item, $6.00 each additional item

Outside North America: Priority mail delivery usually 2-3 weeks —  

    $25.00 first item, $6.00 each additional item

Expedited shipping & large orders: Call, mail or email for a quote

Email

Name

Mailing Address

City State Zip

Phone

Payment method:

Check or money order (no cash please)

Credit card (For security, call for ordering. 1-800-355-5313, M-F, 8:30 am-5 p.m., CT)

Order Form
Quantity Item # PriceBook Title

Shipments to Colorado

add 7.5% sales tax

Shipping & Handling

SUBTOTAL

U.S. RENEWAL to Acres U.S.A. magazine — $39.001-YR

U.S. RENEWAL to Acres U.S.A. magazine — $59.00

U.S. RENEWAL to Acres U.S.A. magazine (36 issues — $79.00

2-YR

3-YR

GRAND TOTALU.S. funds only, no shipping charges for subscription renewals.

United States: $5.00 flat rate — FREE shipping on orders over $75

Canada & Mexico: $20 first item, $6 each additional item

Outside North America: $25ww first item, $6 each additional item
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Free Digital Issue with Print Subscription. U.S. subscribers: Check the cover for 

your expiration date and renew now. Canada & International: Renew at www.acresusa.com/

subscribe or call 970-392-4464.

Malabar Farm
ANNELIESE ABBOTT

Established in 
1939 by Pulitzer 
Prize–winning 
author and farmer 
Louis Bromfield, 
Malabar Farm was 
once considered 
“the most famous 
farm in the world.” 

Includes stories about farmers, 
conservationists, politicians, 
businessmen and hollywood 
celebrities like Humphrey Bogart and 
Lauren Bacall. #7714 • Softcover • 264 

pages • $29.95  SALE: $20.97

Up to 

all month long

75% 
DVDS

SELECT

Farming in 
the Presence 
of Nature
ATHENA TAINIO

Athena (Teena) 
Tainio leads you 
on a journey 
that illuminates 

the diverse wonders of the building 
blocks of life and gain a new 
appreciation for the inspiring and 
powerful dynamics of life on our 
planet, our farms, Gaia.   #7436 • 

Softcover • 266 pages • $18.00  SALE: $12.60

Salatin Semester DVD Set & Book  SAVE $70.00

JOEL SALATIN
This amazing multimedia production conveys the Polyface Farm’s methods of 
profitable diversified farming like no other. Joel Salatin presents his farming 
system in professional edited, live-cut video, engaging audio, and in a detail-
rich reference guide. Polyface Farm services more than 5,000 families, 10 
retail outlets, and 50 restaurants through on-farm sales and metropolitan 
buying clubs with salad bar beef, pastured poultry, eggmobile eggs, pigaerator 
pork, forage-based rabbits, pastured turkey and forestry products using 
relationship marketing. 

The live presentations are presented in DVD video; the 
audio interviews with Q&A are in digital audio; and 
the myriad questions and answers from the resulting 
discussion are transcribed and edited in a detailed 
reference guide. Also included is a digital slideshow tour 
of Polyface Farm. The end result is an amazingly extensive 
training guide to help you reinvent your farm. This 
beautifully produced comprehensive tutorial contains: 
• 18 hours of video on 12 DVDs;
• 6 hours of audio Q&A;
• Digital slideshow farm tour; and

• 256-page guidebook.  #7413 • $249.00  SALE: $179.00

ALL
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“The standard-bearer for all ag events.”

“I will never miss another one of 
these the rest of my life.”

EcoAg.AcresUSA.com

“LIFE-CHANGING*”

*Actual attendee feedback  
from 2021 event.

970-392-4464
info@acresusa.com
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INTERVIEW

Dr. Jill Clapperton discusses measuring  

nutrient density, soil health  
and agronomic research

CREATING A BENEFICIAL 

 Rhizosphere
ACRES U.S.A.: You’ve done some work with an x-ray fluorescence 
device to test crops in the field — to help growers know whether their man-
agement strategies are working or not. Can you describe your work in this 
area? 

CLAPPERTON: We are going for what you, as a farmer, can measure 
in the field. It’s not that we want to take labs out of business or anything 
like that. Sometimes you see things in the field and think, “This is X,” or, “I 
think this is a calcium toxicity, or a calcium deficiency.”

Well, with a handheld XRF or a handheld instrument, you would be able 
to say yes or no. Then you would be able to adjust immediately. Whereas 
if you had to send leaves to a lab, you’d get them back in two days’ time. 
Then you’d adjust. You may have lost some things by then. 

I think we’ve always thought that plants don’t require us to be on top of it — 
like with animal husbandry. But that’s not really the case. I think that we do 
need to have more instantaneous analytics for plants too.

JILL CLAPPERTON is the 
principal scientist and CEO of 
Rhizoterra Inc. and the founder 
of the Global Food & Farm on-
line community. Jill has decades 
of experience helping farmers 
and food companies solve prob-
lems. She has a Ph.D. in plant 
ecophysiology and is a leading 
researcher in measuring the 
nutrient density of food, helping 
farmers to improve soil health 
through regenerative farming 
principles. 

Rhizoterra Inc. is an interna-
tional food security consulting 
company guiding people, orga-
nizations and corporations as 
they create healthy, productive 
soils that grow nutrient-dense 
food in a way that honors our 
farming culture, regenerates 
arable lands and sustains envi-
ronmental integrity. In this inter-
view, Dr. Clapperton discusses 
her work with x-ray fluorescence 
— a handheld technology that 
could enable growers to receive 
real-time information about 
the nutritional characteristics of 
the plants they’re growing. She 
also goes in depth on the soil 
food web and its importance, 
and how agricultural policy can 
affect soil health. And she dis-
cusses the role of researchers in 
agricultural progress — how both 
farmers and scientists can listen 
to one another and support one 
another better.
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“The microbes are going to 
make [nutrients] available to 
the plant, but the plant drives 
it all. The root exudates are 
what attract the microbial 
community to that root.”
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INTERVIEW

ACRES U.S.A.: How does the 
XRF work? How accurate is it com-
pared to lab measurements?

CLAPPERTON: I’m using a 
Bruker TRACER 5i, but they also 
make what’s called a 5g. The 5g has 
a graphing window. It makes it more 
accurate on magnesium. So, on the 
lower end, what we’ll call the lighter 
metals — magnesium being a lighter 
metal, sodium being a lighter metal 
— the TRACER XRF analyzes any 
minerals from sodium to uranium. It 
is fully calibratable. In other words, 
a lot of the other instruments out 
there have factory calibrations, but 
this one allows for custom calibra-
tion. It’s a research instrument. It’s 
every bit the research instrument of 
a desktop. 

That means that you can point and 
shoot. We do that on twigs, on vines, 
on tree limbs and things like that. In 
one pass — set up correctly, with the 
right voltage and the right amount 
of current — you can run sodium 
to zinc in one pass. In anywhere 
between 30 seconds and 90 sec-
onds, you will have a spectrum that 
shows you everything that’s there in 
amounts that are measurable. 

You’ll be able to make a decision. 
For example, maybe you have no 
zinc — you’re flatlining on zinc. Or 
you have no copper. Well, then you 
know that you have some issues that 
you need to address. 

ACRES U.S.A.: Will it show it 
in all molecular forms? If you have 
zinc oxide versus zinc sulfide, will 
it show the total amount of zinc re-
gardless?

CLAPPERTON: It will not show 
molecular forms. It does total el-
emental analysis. You could think 
about it as an atomic analyzer. It 
analyzes atoms. Let’s say you were 
looking at a fertilizer that was zinc 
sulfate. You would see a sulfur peak 
and you would see a zinc peak. You 
could put two and two together quite 
easily because of the proportions — 
that you had zinc sulfate. 

It doesn’t measure molecules; it 
measures atoms and elements.

ACRES U.S.A.: But if there was 

zinc sulfate and there was also zinc 
oxide, you would get zinc and sulfur 
— you see the zinc from both mol-
ecules — but you don’t see oxygen, 
because the XRF doesn’t go down 
that far on the periodic table, cor-
rect?

CLAPPERTON: Right. You’d 
get zinc and you’d get sulfur. Then, 
you’d look at that and you’d say, 
“Well, there is a little extra zinc in 
there.” That would be the zinc from 
the oxide.

There are calculations you can 
make. My calibrations give you con-
centrations. Without the calibrations, 
you can’t get concentrations; all you 
would see would be the elements 
that are there. For some people, 
that’s adequate. 

You need to calibrate for a matrix. 
What do I mean by matrix? Soil is 
a specific matrix. Flower is another 
matrix. Dried plant leaves are a 
different matrix. Does the mate-
rial you’re testing look like cookie 
crumbs? Does it have a high amount 
of carbon in it? If it’s very high in 
carbon, then that’s one matrix. If it’s 
very water-like and it doesn’t have 
any carbon in it, then that’s another 
matrix. If it’s liquid, it’s another ma-
trix. You end up having quite a lot of 
calibrations. 

It’s a very good tool if you’re inter-
ested in heavy metals, because the 
TRACER has been used for a very 
long time in mining. It’s also used in 
art. Every one of the great masters 
had their own unique black, and 
their own unique white, and their 
own unique reds. They are a signa-
ture for that particular painter. 

Acres U.S.A.: That’s fascinating.

CLAPPERTON: That’s how this 
instrument came to be. All the ma-
jor art museums in the world own 
TRACERs. They use them to create 
atomic signatures for their artworks 
to prevent forgeries, and also in case 
of theft. Any painting that shows up 
can be verified as original because it 
would have the same signature that 
you would expect for that particular 
master. The same is true for bronzes. 
All bronzes are forged unique to 
that particular bronze artist. So, it’s 

another way to verify bronzes sculp-
tures. 

It’s been used extensively in archae-
ology. We now know, for example, 
with obsidian, which is often used 
in spear points and arrowheads and 
knives — we know where all the ob-
sidian mines are in the world, and 
we’ve analyzed samples from each 
of them. The calibration is such that 
now, if you find an arrowhead and 
you analyze it on a TRACER, you 
could actually know what mine it 
came from. So, you could start to un-
derstand the movement of peoples.

And now we’ve adapted it with the 
inventor of the Bruker TRACER, 
Dr. Bruce Kaiser, to agriculture. 

ACRES U.S.A.: Is this something 
that a grower could go out and pur-
chase? Do you sell the calibrations? 

CLAPPERTON: I do sell the 
calibrations, but it’s an expensive 
device. The starting point is $45,000, 
without any calibration. 

ACRES U.S.A.: You can run a lot 
of plant sap tests and soil tests before 
you get up to $45,000.

CLAPPERTON: Exactly. So, 
you’d have to be a co-op or some-
thing like that. But I’m working with 
others to make this more available, 
or to have other instruments that 
farmers can use to get after these 
things. There are a number of opti-
cal spectrometers that we think will 
do molecules — they don’t do ele-
ments very well, but they do mol-
ecules very well — that will probably 
be able to do this at a much lower 
price point. We’re working on build-
ing these instruments, as well as cali-
brating these instruments, right now. 

We believe that growers really need 
this technology. Not only from the 
purpose of nutrient density, but also 
for anti-quality factors. The one 
thing that we’ve seen is that spots 
of rust, or bunts, or smuts, or any 
of these kinds of things — they have 
a very different signature than the 
rest of the leaf. Diagnostics will be 
available here in the next year or 
two years that will change the face of 
agriculture for sure. 

ACRES U.S.A.: Could you com-
pare it to a standard soil test that you 
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got from a different lab? Does it line 
up that way? 

CLAPPERTON: On some things, 
it does. But it’s a total gain. You 
know how hard it is to get a total 
phosphorus? There’s no such thing. 
You would use a Bray 1, and then 
you would use a Bray 2, and then 
you would hope that the Bray 2 
extracted all your phosphorus from 
your soil. Even the Mehlich and the 
other ways of extracting phosphorus 
— they extract it. But XRF gives you 
a total.

The one objection is that people 
say, “How do I know it’s available?” 
Well, do a leaf test — your plant is 
the ultimate authority on what is 
available in your soil. Your soil test 
isn’t the ultimate authority; your tis-
sue test is. Plants will get what they 
want. If it’s in there, they will get it. 

ACRES U.S.A.: Why don’t labs 
use XRF?

CLAPPERTON: Some of them 
are going to. Even though it’s been 
used in art and archaeology for a 
very long time, I think what’s in-
teresting is the simplicity of some 
things. Some people think it can’t 
be that good because it’s not an au-
tomated technology. You don’t have 
an auto sampler, where you can 
walk away — load the samples in and 
walk away. I think you could design 
one easy enough, and I don’t think 
that would be very hard. 

But there are some labs that are us-
ing them now. They’re using them to 
understand heavy metals primarily. 
But they’re also using them for soil 
tests. It’s a hard thing. Everybody is 
used to seeing available nutrients, 
not total elemental analysis. What’s 
available is what the plant sees and 
what the plant uses. That’s what’s 
available in your soil. 

I’ll give you an example. On a soil 
test, let’s say you get 45 ppm iron, 
and there will be 60,000 ppm of 
iron in your soil. Is that really what’s 
available? What is the concentration 
in your plant? Same with manga-
nese, same with magnesium. Some 
soils are very rich in magnesium. 
Is it all available? No. Is some of it 
available? Yes. 
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But the plant can leak out acids; it 
can leak out protons; it can leak out 
more basic compounds. It can leak 
out phytates and all sorts of really 
complicated molecules that will latch 
onto and chelate things that it needs, 
and it will keep them in and around 
the roots so that it can use them.

We’re missing out on that. We’re 
saying, “Well, plants aren’t very 
complicated — how would they 
know?” The truth of the matter is 
that if you’re stuck in one place and 
you can’t move, you’ve got to be re-

ally good at getting what you want. 
If you can’t run away, then you have 
to defend yourself. So, plants are 
very good at taking care of them-
selves. They are way more compli-
cated than a lot of people will give 
them credit for. 

There’s often, too, this argument 
about phosphorus. “How much 
phosphorus is there in my soil? I 
have to keep adding it.” Do you? 
How much really is there in your 
soil? I have seen soils where there’s 
hardly any — where you definitely 
need to add phosphorus. But I’ve 
also seen soils that are in the 6,000-

ppm range, where I wouldn’t touch 
phosphorus again for a very long 
time. 

ACRES U.S.A.: So much more of 
it is the ability of the soil microbes to 
make that available to the plant.

CLAPPERTON: The microbes 
are going to make it available to the 
plant, but the plant drives it all. The 
root exudates are what attract the 
microbial community to that root. 
Just as I talked about with art — that 
there are these unique chemical 
signatures — every different plant 
has a unique carbon signature that is 
leaked from its roots.

The signature changes a little bit, de-
pending on how the plant’s feeling. 
But that signature is there to attract 
what the plant needs. The plant will 
say, “Oh man, something is grazing 
on my roots right now.” So it’s going 
to send different signals down. It’s 
going to move different molecules 
down. It’s going to move other mol-
ecules up. That’s going to change 
the whole microbial community, 
and they might just have to hold the 
course for a while because they’re 
not going to get fed very much until 
this whole situation goes away. The 
plant is also going to send down 
some really complicated molecules, 
like flavonoids, and maybe some 
terpenes, and maybe some isoflavo-
noids, to try to attract some insect-
eating nematodes — to come and 
parasitize these insect larvae that are 
grazing on the roots.

The plant might realize, “I’ve got a 
disease. Okay, I’ll send out signals, 
because I need some other things. 
I need to build up my soil Bacillus 
thuringiensis population because 
I need some more bacteria in the 
area to kill root feeders.” Plants are 
sending out signals all the time that 
modify what they can take up — that 
modify the microbial and faunal 
communities around them. But it’s 
always for the same purpose: to ex-
clude the competition and to make a 
beneficial rhizosphere. 

ACRES U.S.A.: That rhizosphere 
will be different if a plant is sur-
rounded by different plants, correct?

CLAPPERTON: Yes, it will be, 
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because now, I (the plant) may not like the competition 
too much. Maybe I don’t like my neighbor very much. 
So maybe now I’m going to send out some signals that 
say, “Bug off.” And I’m going to interfere with your root 
system a little bit. I might even interfere with you a little 
bit and make you all stressed. Weeds are very good at 
doing that — especially weeds that are living in very hard 
climates — they’re very good at excluding the competi-
tion. 

ACRES U.S.A.: So, they’re allelopathic in their own 
sense. 

CLAPPERTON: Yes, but that also means that they 
need different minerals and nutrients. So, if I have to 
be super allelopathic, then I’m going to be taking up a 
whole bunch of trace elements. I’m going to be making 
out of my root exudates a whole bunch of compounds 
that will chelate metals and will put them into an organic 
form so they don’t leach away — and also so I can trans-
port them into the roots. 

ACRES U.S.A.: So then, in terms of the spectrum of 
what a farmer should do — should he or she focus more 
on feeding the soil, feeding the microbes, or feeding the 
plant?

CLAPPERTON: All of the above. I would say that 
the plant is going to also drive your microbial and soil 
biome. The most active microbial area in the soil is in 
the rooting zone — the rhizosphere. The plant doesn’t 
exist without a rhizosphere of some kind. The better the 
soil — the more organic the soil, the more organic matter 
it has, the more diverse the community is — it’s going to 
have more services, and that plant’s going to be able to 
tap into those services. The rhizosphere is a partner. The 
root, the soil, the soil organisms — they’re all connected. 

It’s the plant that’s driving the changes in either one be-
cause plants can change soil structure, if they want. Some 
plants create really soft soil structure; some plants create 
really hard soil structure. Depending on the conditions, 
that same plant that you think creates bigger clods may 
create a very fine soil structure because it’s stressed and 
it needs access to more things. By the same token, when 
it changes that soil structure, that means that different 
microbes have access to organic carbon, to nutrients, and 
to the roots. 

It all works together. There’s no separating them. They’re 
all feeding off each other. If the microbes have to change 
— let’s say something happens and you get too much 
water, and the pH changes, and you get inundation, and 
then the microbial community changes — that’s going to 
affect the plant roots. That’s going to change what leaks 
out of the plant roots. It’s going to change how the plant 
grows, which is going to affect the soil structure. We have 
to think of the system. 

ACRES U.S.A.: Can you speak a bit about oxidation 
and reduction — redox — in the soil? What does that 
mean, and why is a reduced environment better than an 
oxidized one? 

CLAPPERTON: Let me explain it more in terms of 

human health. Oxidation often means that we are having 
issues — inflammation. It often is associated with inflam-
mation, and not the best metabolism — if we’re having 
too much oxidation. Reduction is a much better situation. 
We don’t have peroxidase. 

Plants are the same. Plants that don’t have high inflam-
mation are probably working better. When plants have 
diseases, just like in our own bodies, we tend to see a lot 
more oxidation. 

If we look at the ratio between oxidation and reduction, 
we can look at the amount of inflammation in the plant, 
just as we can look at the amount of inflammation in our-
selves and in our animals.

That’s the key point in all of this. What we’re always try-
ing to do is to reduce the amount of inflammation, which 
means we’re trying to reduce the amount of oxidation. 
Think about rust. What is rust? Oxidation. 

ACRES U.S.A.: How do we do that?

CLAPPERTON: Partly by creating diverse plant com-
munities instead of always going to monocultures. We 
still need to grow food, and we need to have money to 
do the things that we do — so we need cash crops. But 
that doesn’t mean we can’t have companion plants with 
our cash crops. It doesn’t mean we can’t grow living 
mulches with our cash crops. If we can keep the soil cov-
ered more, we will have a more reduced environment.
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We will also have more pollina-
tors, and we have more beneficial 
things happening, which means that 
everything is going to be in a more 
reduced state and less inflamed. 

Now, I’m sure — and this is not my 
expertise — that there are ways to 
feed plants that would assist with 
that. I have more expertise in hu-
man supplements than I do with 
plants. I’ve always found that with 
plants, as long as I am putting them 
into a soil that is on its way up — 
more organic matter, more diversity 
of roots — things grow well.

This is where fertilizer comes in — 
using fertilizers that are in a more 
organic state. That’s why people 
are using humic acids and finding 
that the roots respond to that better, 
as well as mixing a lot of trace ele-
ments in. You don’t want your iron 
oxidized; you want it chelated — at-
tached to an organic compound that 
can be broken off. Then your iron 
goes into a chemical compound, 

which can be taken up by the plant. 

So, it’s all about having things at-
tached to an organic form so that we 
can recycle them. Think about your 
soil like a digester, because that’s 
what it’s doing — decomposing, di-
gesting. You’re getting more organic 
compounds. Organic compounds 
are held; they don’t leach. Not to the 
same extent that our more inorganic 
compounds leach. We don’t want 
things to leach. We want to hold 
them in the soil so that the plant has 
access to them when it needs them, 
and so does the soil microbiome. 

ACRES U.S.A.: Changing gears, 
how do you think changes in our 
crop insurance program would affect 
soil health?

CLAPPERTON: That’s a loaded 
question. I have to say that I think 
crop insurance has been very behind 
the times. 

I understand they are insurance 
agents, so it’s actuarial. They like 
to have 20 years of data in order to 
make changes. Well, if we waited 

for 20 years every time to make a 
change, of course you’d always be 
behind the times, because things are 
changing so fast. We need changes. 
Well, we’ve seen that things have 
changed — like cover crops, for ex-
ample. 

There are a lot of rules with respect 
to crop insurance that have changed 
with cover crops. Now we have to 
change again for companion crops. 
But we have to understand that 
those insurance companies and the 
banks have a risk too. In my opin-
ion, I would like to see them change 
a little bit and actually start under-
standing agriculture in a better way. 

In other words, if I have an organic 
soil, my organic matter is higher 
and my water holding capacity is 
higher. My cation exchange capacity 
is higher. I’m a lower risk for failure 
from drought. I’m a lower risk for 
failure from flooding. Why don’t I 
get a better rate? 

ACRES U.S.A.: And what if there 
wasn’t this safety net, period — how 
would that affect our growing prac-
tices?

CLAPPERTON: I think that, 
well, some people would fail more. 
There’s no question about it. But 
some people would thrive, because 
there’s a lot of farmers — especially 
younger farmers — that are paying 
off their land, that have bank loans, 
and the banks simply will not allow 
them to not have insurance. 

This means that they can no longer 
be creative and innovative. They 
might be able to experiment on 
maybe ten acres, which I would 
recommend they do — to prove 
out those practices so that they feel 
comfortable in going ahead without 
insurance. Or going ahead when 
they can. 

I’d like to see the insurance com-
panies evaluate practices more and 
have insurance for other practices. 
What about polyculture or inter-
cropping? You intercrop and you 
walk away from insurance — but 
why? Your crop is at less risk. The 
cash crop is at less risk, and you’re 
intercropping, so if one crop hap-
pened to have a real problem, the 

64oz Jug

2995*

±

±

±

±

±

Grow higher quality fruits & vegetables 
with more color, better taste, less bug 
infestations & disease.

Contains all the elements in the periodic 
table (sea nutrients, amino acids, humic, 
fulvic, and other herbal extracts).

All natural, toxin free, & bioavailable.

Non-leaching formula / nutrients 
accumulate over time.

Perfect for gardeners, growers, 
ranchers and farmers.

“Chicken Soup for the Soil® improves your soil by feeding the 
microbes and supplying all the nutrients most fertilizers neglect.”

*Makes up to 128 gallons with 1 tablespoon per gallon. Full Money Back Guarantee!

*Commercial quantities available - Works On Pastures

888-394-4454 • www.DrJimZ.com

64oz Jug

+ Free Shipping!!
3495*



August 2022 | Soil Health Issue    55

800 W Lake Ave | Fairmont, MN 56031 | Aglabs.com

other one probably will survive, and you’re more than 
likely to be profitable.

We should support success instead of supporting failure. 
It’s a mindset. 

ACRES U.S.A.: Are you optimistic that a lot of these 
practices are going to be taken up more and more?

CLAPPERTON: I see them being taken up more and 
more. I remember even ten years ago — you talk about 
cover crops and people go, “What? What is that? Oh, 
it’ll never work.” And now it’s like, “So how do I do this 
cover cropping thing?” 

You see the success of some of the cover crop seed com-
panies. And now we’re talking about intercropping, and 
more and more farmers are trying intercropping. Who 
would have thought that in the last five years? 

ACRES U.S.A.: Or 60-inch rows for corn, with some-
thing in between.

CLAPPERTON: Exactly! Sunflowers with fava beans 
and crimson clover in-between them, and the whole 
ground being completely covered. 

ACRES U.S.A.: Right — which is going to do wonders 
for your soil microbiome. 

CLAPPERTON: Think about the farmers that are still 
using chemical fertilizers. Think about the price of nitro-
gen right now. You need to grow fava beans. You need to 
grow legumes in-between your rows, because next year 
you may not be able to afford nitrogen. Maybe the prices 
will be high enough that you’ll be able to, but then — at 
how much profit? You’re glad that the prices are up, but 
you’re still not going to see that margin because you’re 
going to spend all of it on fertilizer. 

This is the time to be really starting to understand inter-
cropping and companion cropping and getting legumes 
into your system.

ACRES U.S.A.: A farmer who is beginning to transi-
tion toward a more regenerative approach — what would 
be a first step that you would recommend? 

CLAPPERTON: Cover crop. Make sure you get a 
cover crop in. And make sure that you have at least three 
species. If you really feel that three species is too much, 
then do two. But never, ever, just grow one. 

ACRES U.S.A.: Even in these no-till systems — where 
you’re trying to roll down a rye or a vetch, and you really 
want to be able to do it without the herbicides? 

CLAPPERTON: Even in no-till systems — and ev-
erybody knows that I’m a no-till advocate — there’s no 
excuse. We need diversity. I would much rather that, if 
you’re going to roll down, you roll down ryegrass and 
vetch. Why are you just rolling down ryegrass? Why are 
you just rolling down vetch? They should be together, 
and you should be rolling them down together.

And why do you only have ryegrass and vetch? Why 
don’t you have a brassica? Why don’t you have an oil-
seed? Why don’t you have something else? Why are you 
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limiting yourself to two? There’s no 
reason; you just roll down those oth-
ers. 

ACRES U.S.A.: The timing of it 
would make it challenging, right — to 
make sure that they’re able to die at 
the same time?

CLAPPERTON: Yes, but do we 
need them to die? There’s some 
beautiful new technology from 
Dawn Equipment — they have a 
between-row mower and a between-
row roller. Some of that corn grow-
ing with alfalfa? It’s fabulous. You 
roll down or you mow your alfalfa, 
the corn comes up, and then it 
shades out the alfalfa and you have 
this complete cover of alfalfa. 

You harvest your corn, then you 
have the alfalfa crop. And you’re 
getting free nitrogen the whole time. 
Corn and alfalfa love each other. We 
have the technology now. People 
have done the innovation. There’s 
no reason for us to stand down. We 
need to keep going. 

Maybe I’m overly optimistic, but I 
believe that there’s a lot of really cre-
ative and innovative people in the 
world that are trying really hard to 
make a difference. 

ACRES U.S.A.: What research 
are you working on, and where’s the 
gap? What needs to be done in the 
future?

CLAPPERTON: I think farmers 
need to be supported, and they need 
to be recognized for their creativity 
and innovation. Too often, I think, 
as a researcher and a scientist, we 
dismiss the results on farms.

We know the results are not replicat-
ed. Yes, they are kind of anecdotal. 
But why wouldn’t you investigate 
that and see if there’s any merit to 
it? And then, try and take it further. 
Farmers don’t have time to look 
into the crystal ball 20 years down 
the road and say, “I’ve done this, 
this is really great. I know I need to 
take the next steps, but now I need 
to make more money, so I can be 
innovative for tomorrow.” It should 
be the researcher’s job to take the 
innovations that the farmers are talk-

ing about and take them to the next 
level. This allows more people who 
don’t want to be innovative and who 
don’t want to take the risk to adopt 
those practices without the risk. 

ACRES U.S.A.: So, the scientific 
system — the university system — is 
hampering this.

CLAPPERTON: A lot of times, 
they’re saying, “We don’t see that in 
our research, so it can’t be right.” 

Well, if you have ten farmers show-
ing up and they’re all doing the 
same thing, and they’re all doing 
a whole lot better than everybody 
else, why are you telling them that 
the results they have are rubbish? 
Instead, the answer should be, 
“Wow, that’s amazing! Can we come 
see? Show us how you’re doing that. 
Come and look at our trials. We 
must be doing something wrong, be-
cause we don’t see those things.” 

A lot of times, researchers are using 
plot tools, because they have to — 
they don’t have the land to do some 
of these things farmers are doing. 
And they’re doing replicated trials. 
And they’re doing things in singles, 
because they have to — because the 
scientific community dictates that, in 
a certain way. 

I come from a different background. 
I come more from ecology. And in 
ecology, there’s no such thing as a 
true rep. I mean, I go into the prairie 
and where is the true rep? There are 
no true reps in the prairie. If I set 
out a transactor, if I set out plots in 
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www.proactiveag.com

ProActive Agriculture

913.757.2400

contact@proactiveag.com

Lewis Ag Services

620.423.1012

lewag@wavels.com

Buying & Selling Organic & non-GMO Grains

Soil Inputs & Foliar Sprays

• Biostimulants & Fertilizers

• Micronutrients

• Humic & Fulvic Acids

• Flavonoids

• Organic Pest Suppressants

• Potassium Sulfate

• Mycorrhizae

• Organic Gem | Fish

• Energized Fish Protein®

• Coral Calcium

• TigerSul 90 CR Organic

• Chilean Nitrate

• Blackstrap Molasses

Organic

the prairie, they are all going to be 
different. 

I have to use a different set of sta-
tistics. I am probably less worried 
about that than somebody who 
comes from a pure agricultural back-
ground in plant breeding and other 
specialties. They’re gonna be like, 
“What? You didn’t do 12 reps? You 
don’t have the power in that task. 
How can that be right?” 

But for me, that’s the wrong way to 
look at it. I don’t believe that I’m the 
authority. I’m learning from farmers 
every day. And I hope that we are 
sharing in our learning. 

And just as I’m trying not to be 
close-minded, and they’re trying 
not to be close-minded, we need 
everybody to try and not be close-
minded. To be open to new things. 
Maybe it does challenge our under-
standing. I could say, “You know, 
that’s not what I see. This is what I 
see. But hey, you see this. Let me 
come and look at that.” Just because 
I don’t see the same thing that some-
body else does, doesn’t mean it’s not 
real. It just means that I haven’t seen 
the same thing. 

I will give you a perfect example of 
that. I worked on earthworms for a 
very long time in Canada. We had 
a national project, where everybody 
on the same day went out and was 
using a mustard extraction to get 
earthworms out. We all followed the 
same recipe. We even used distilled 
water so that we didn’t have any dif-
ferences in water. We used the same 
watering can. Everybody used the 
same thing.

So, everybody in eastern Canada 
mustard-extracted all the earth-
worms. We sat there. There was 
nothing. Here’s the film crew, taking 
pictures of all the people in Leth-
bridge, Alberta, standing around go-
ing, “Wow — did all the earthworms 
go away today? What is going on? 
How is this not working?” We were 
all scratching our heads and going, 
“Hmm. This is not working very 
well.” 

My students thought it was a big 
failure, and they wanted to change 
the experiment. I said, “Wait. Stop 

and think for a minute. How do we 
figure out what’s going on here? Oh, 
we should dig. Yeah, we should see 
if they’re there.” 

They were all there. The mustard 
just didn’t bother them. Nothing felt 
the need to crawl out. They were all 
fine. And they were all there. There 
were lots of earthworms. They were 
just totally unaffected by the mus-
tard. Probably something in our soils 
was de-activating the compound 
that caused them to be irritated and 
come out. Soap worked fine. We had 
no problem with dish soap or hand 
soap. But when it came to mustard, 
it didn’t work at all. Maybe it’s be-
cause we’ve put all our mustards on 
all those soils and the earthworms 
have adapted to it. I don’t know. 

But when we reported the paper, 
there were a lot of scientific review-
ers who said that that was not possi-
ble. It had to have worked. It works 

everywhere else in the world. You 
didn’t do enough reps. You didn’t do 
it right. You did something wrong. 

Actually, no — we all did it ex-
actly the same, and in these soils, it 
doesn’t work. Why should one size 
fit everyone? It doesn’t. 

So, that’s what I’m saying — re-
searchers can oftentimes, like every-
body else, be really close-minded. 
They should be saying, “That’s not 
my experience, but it’s yours. How 
about I come and have a look at that 
and just see what it looks like? May-
be you can come and look at my ex-
periments and talk to me about what 
we’re doing?” 

In the end, everybody now starts 
collaborating and getting a lot fur-
ther along. This is about sharing. We 
need to share and collaborate.

Interview by Paul Meyer, editor of Acres 
U.S.A.
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Call the Coppice
REVIEW BY PAUL MEYER

It’s easy to take for granted all the things trees provide us. Consider just a few 
from the list Mark Krawczyk compiles in his introduction to Coppice Agroforestry: 
building materials, shade, fuel, food, erosion control, climate stabilization, water cycling, 
wildlife habitat, medicine, air filtration. Not to mention beauty and inspiration.

Coppicing is the practice of growing a tree — which begins life with a single 
trunk — and then, several years later, cutting it at its base while the tree is dor-
mant and allowing it to sprout a number of new poles. Some years later these 
poles are harvested, again at the stump, during the winter, and the stump is 
allowed to again put out sprouts — the process continuing in a decades- or centu-
ries-long cycle. Researchers have shown that coppicing can actually increase the 
lifespan of a tree by a factor of three or more. 

The significance of coppicing is that it is basically a self-maintaining system — 
producing wood for many of the above-mentioned purposes over and over. The 
only human requirement, besides harvesting, is patience. And human interac-
tion is beneficial for the tree as well.

Krawczyk goes into great detail on the science behind coppicing — how, after 
disturbance, trees are able to produce new sprouts from preventitious (dormant) 
buds that are embedded beneath their bark. The book also discusses the related 
phenomenon of suckering (the practice of trees like cherry and locust to produce 
new shoots from their roots) and the associated technique of pollarding (like 
coppicing, but the cuts are further up the trunk of the tree instead of near the 
ground, in order to keep the new sprouts out of reach of livestock).

Yet apart from its incidental practice when roadcrews try in vain to keep 
trees from invading the sides of highways, coppicing is rarely practiced in the 

U.S. today. In fact, it is a practice that European settlers never 
established here in the New World. In the Old World, where 
resources were much more scarce and costly, a practice like 
coppicing made sense. It required relatively little effort and 
was a local, renewable resource for building homes, construct-
ing fences, providing heat, making tools and much more.

But here in America there were plenty of existing re-
sources. Then, once coal and oil began to be used, the need 
for wood naturally declined. 

Krawczyk makes the case for a renewal of coppicing, 
although he rightly recognizes that it’s not the right tool for 
all of our problems. There are healthy and productive forests 
that would be poor candidates for coppice conversion. Pine, 
which makes up much of our managed forests, generally does 
not coppice (although there are some forms of resprouting 
that could be used to manage coniferous plantations). And 
steel and plastic have of course become preferred materials for 
many modern buildings, vehicles and other products.

There surely is a place for coppicing, though. Rot-resistant 
locust and other species can be coppiced for the production of fence posts. Cop-
picing can be an important way to produce biomass for industrial use. It can be 
a used to grow material for furniture making and other crafts. And on the com-
munity/homestead scale, in otherwise unproductive or low-grade forests, it can 
be a very useful technique for wood production. 

This book is a project that took author Mark Krawczyk over a decade of his 
life to write. It is thorough — encompassing nearly 550 pages — and while it may 
be a bit too much information (and too pricy) for the casual reader, for anyone 
interested in developing a sustainable community-level agroforestry system it 
will certainly be an invaluable resource. •••

Coppice Agroforestry 

Tending Trees  

for Product, Profit,  

and Woodland Ecology

By Mark Krawczyk
  

▲Pollarded willow trees in the  

Netherlands. Stock photo by Canva.

REVIEW
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CROPS & SOIL HEALTH

MARKETPLACE

VET & LIVESTOCK HEALTH

    PIT POWER
Clean out your manure pits with ease. A 

few simple applications and pit power will 

reduce solids in your pit. Pit power is bacte-

ria feeders designed to break down solids 

in manure pits and composting piles.

PIT POWER: REDUCES SOLIDS 
REDUCES ODORS

 Crop Resources, LLC.
5635 Loop Rd., Dorsey, IL 62021

 
PHONE: 1-888-377-6237

www.cropresources.com

Companies, nonprofits and organizations that will help you  
handle everything from legal issues to soil health management. 

Certi昀椀ed Organic poultry and livestock feeds, kelps,  
OMRI® listed fertilizers and soil amendments, and more.

www.newcountryorganics.com

888-699-7088
@newcountryorganics

Great shipping rates nationwide! 

One Stop organic shop

Get all of your favorite products in one order!
Thistle & Foxtail?

YOU NEED CALCIUM!

AAnncciieenntt  ccoorraall  ddeeppoossiittss

- Zero contaminants

- Will not plug sprayers

- Low rates & inexpensive

- 74 trace minerals in seawater ratio

- Acceptable for organic operations

888-442-2322
A  T  Sales Associates, Ltd.  

yyiieelldd  iiddeeaall  nnaattuurraall  ccaallcciiuumm..

www.gocoral.com

Advertise on this page by contacting 

Sales Manager Jorge Abrego  

at jabrego@acresusa.com, or call 970-

394-4464 and ask for marketplace 

sales.

n  Prevent GMO contamination
n  Connect with buyers of your organic grains
n  Find organic and non-GMO seed
n  Stay up to date on organics, non-GMO, & regenerative agriculture

Meet the GMO Challenge

FREE with your subscription The Non-GMO Sourcebook

provides resources to help you: Free 
Sample
Issue

THE 2020 NON-GMO SOURCEBOOK
A buyer’s guide to global suppliers of non-GMO and  
organic seeds, grains, ingredients, feed and foods.

Call 1-800-854-0586 or visit www.non-gmoreport.com

PUBLICATIONS
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Mail, fax or email your Classified Ad, 
written legibly please, along with your 
check, money order or credit card num -
ber and expir a tion date to:

Acres U.S.A. 

P.O. Box 1690, Greeley, Colorado 

80632 

advertising@acresusa.com

Deadline is the 15th of the month that 

is two months before issue cover date, 
e.g., August 15 for October issue. Cost: 
Up to 20 words for $25.00; $1/word 
extra.

HOW TO PLACE A 

CLASSIFIED AD

WWW.ACRESUSA.COM
970-392-4464 (M-F) | INFO@ACRESUSA.COM

Acres U.S.A. books, events, magazine, online courses and educational materials are designed 
to be useful during a lifetime of farming. They will help you continuously improve your soil 
health, while building your understanding of how soil health connects with human health.

EDUCATIONAL PARTNERS FOR A LIFETIME

ADVOCACY

Member supported. 
westonaprice.org  (703) 820-3333

Connecting 
health-conscious 
consumers with  

pasture-based farmers.

CLASSIFIEDS

COMPOST TECHNOLOGIES is located on a 
160-acre parcel in Center, Colorado. A developed 
infrastructure for large scale compost production. 3 
insulated buildings 14k sq ft combined, Single & 3 
phase power, 20 acre-feet water, Equipment, Trucks, 
Management, Customer list. Visit www.composttech.

com. Serious Inquiries Only.

YOUNG FAMILY LOOKING TO LEASE AND/

OR BUY organic or transitional row crop farmland in 

the Midwest. 17 years farming experience, with the past 

6 years being organic. We’re interested in regenerative 

agriculture where we’d work livestock into a grain 

operation. Also have interest in a grazing only operation. 

Contact Jeff: organicfarms217@gmail.com

LEARN REAL-WORLD FARMING 

methods you can use to grow 
your operations at  

Learn.AcresUSA.com

Taught by farmers for farmers.

EDUCATION
Please support these charities & not-for-profits
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2022 CALENDAR
Our cross-channel themes include our print magazine, EcoFarmingDaily.com  
how-to articles and our eNewsletters reaching 20,000 subscribers every week. 

SALES: Jorge Abrego 

Advertising Manager

jabrego@acresusa.com

512.838.6166

Plant the idea of   
eco-agriculture as a gift! 

Order your friends, family and 
neigbors a 1-year subscription to Acres 

U.S.A. magazine at an amazing starting 
price of  $5. Call 1-800-355-5313, 

M-F  (U.S. only).

Order back issues at  
Bookstore.AcresUSA.com

EDITORIAL 

Contact us with story ideas, opinions, 
letters or photos of your farm at  
Editor@AcresUSA.com.

JANUARY 2022 – FOCUS: SEEDS
Featuring articles and information about non-GMO seeds, seed-planting, germination and more.
Ad Reservation Deadline: November 15, 2021

FEBRUARY 2022 – FOCUS: FARM MANAGEMENT
Running a farm is running a business. Learn more on modern marketing, accounting and more!
Ad Reservation Deadline: December 15, 2021

MARCH 2022 – FOCUS: CROP PROTECTION (NEW THEME!)
How can you protect your crops from pests & disease, naturally?
Ad Reservation Deadline: January 15, 2022

APRIL 2022 – FOCUS: TRANSITIONING TO ECO-AG (NEW THEME!)
From cover crops to soil testing, help your operation find the next step in its progression toward a 
more ecologically based growing system.
Ad Reservation Deadline: February 15, 2022

MAY 2022 – FOCUS: PERENNIAL CROPS 
Perennial crops — from fruit and nut crops to perennial grains — promise be an ever larger part of 
agriculture.
Ad Reservation Deadline: March 15, 2022

JUNE 2022 – FOCUS: PASTURE-RAISED 
Good livestock management depends on quality pasture. Learn how to grow biodiverse feeds that 
stimulate resilience in your herd or flock. 
Ad Reservation Deadline: April 15, 2022

JULY 2022 – FOCUS: MARKET FARMING
Go into small areas and learn efficient and market-forward systems that even commercial ag farm-
ers can learn from and apply.
Ad Reservation Deadline: May 15, 2022

AUGUST 2022 – FOCUS: HEALTHY SOILS
Everything in a good farm system boils down to managing healthy soils. Learn chemistry balancing, 
biology and structure management, and more.
Ad Reservation Deadline: June 15, 2022

SEPTEMBER 2022 – FOCUS: FARM TO TABLE (NEW THEME!)
This is no fad. It’s a new reality for our farmers. Helping reach customers directly takes a different 
approach, from marketing to seeds to harvest.
Ad Reservation Deadline: July 15, 2022

OCTOBER 2022 – FOCUS: COVER CROPS (NEW THEME!)
After harvest, we want to keep our lands covered. Yet, cover cropping takes an understanding just 
like any other cash crop, so we share expertise on ground cover in this issue. 
Ad Reservation Deadline: August 15, 2022

NOVEMBER 2022 – FOCUS: TOOLS & EQUIPMENT
Equipment for soil health systems depend on minimal disturbance and a dependence on equipment 
to plant seeds, harvest crops and spread fertilizer in smart ways. 
Ad Reservation Deadline: September 15, 2022

DECEMBER 2022 – FOCUS: ECO-AG CONFERENCE
Learn from the top authors, writers and speakers on the soil health circuit and will be featured in 
the 2022 Eco-Ag Conference. 
Ad Reservation Deadline: October 15, 2022
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LISTEN

LOOK

TOUCH

SMELL

Aug. 22-23, 2022 | Lone Rock, Wisconsin

Learn with all five of your senses  
at Otter Creek Organic Farm with  

Gary Zimmer, Leilani Zimmer Durand and 
friends. Limited spots available. 

ONFARM.ACRESUSA.COM

TASTE

PICTURES FROM THE 2021 ON-FARM INTENSIVE
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Weed Control Strategies in Organic Corn and 
Soybeans. August 2. Harlan, IA. Organic weed control 
strategies using Buffalo Ridge-Tillage cultivators and plant-
ers. practicalfarmers.org

4th Annual Healthy Soil Summit. August 2-3. Sacra-
mento, CA. The annual Healthy Soil Summit gathers grow-
ers and experts around education of sustainable soil health 
management systems. soil.acresusa.com

On-Farm Intensive with Zimmer Ag. August 22-23. 
Lone Rock, WI. Join Gary Zimmer and Leilani Zimmer-
Durand for an educational journey on the famous Otter 
Creek Organic Farm. onfarm.acresusa.com

Midwest Mechanical Weed Control Field Day. Sep-
tember 14. Benton Harbor, MI. A field day featuring the latest 
in weed control equipment and techniques for organic farms. 
thelandconnection.org

Agroforestry Field Day. September 14. Maxwell, IA. 
Learn about Bruce Carney’s agroforestry system and about 
a new calculator to help determine profitability factoring in 
permanent conservation tax incentives. silt.org

2022 Common Ground Country Fair. September 23-25. 
Unity, ME. The Common Ground Fair is an annual celebra-
tion of rural living, held the third weekend after Labor Day. 
mofga.org/the-fair

Regenerative Healthcare Conference. October 
16-19. Kutztown, PA. This conference is the first of its kind 
in the world and aims to connect soil health with human 
health. rodaleinstitute.org/regenerative-healthcare-conference

Southeast Organic Center Field Day. October 26. 
Chattahoochee Hills, GA. Tour the Southeast Organic 
Center farm and research facilities, meet our regional farm 
consultants, and hear from guest speakers and panelists 
about all things organic. rodaleinstitute.org/events/southeast-
organic-center-field-day-2022

11th Annual Soil & Nutrition Conference. Dec. 3-4. 
By the Bionutrient Food Association. bionutrient.org

Eco-Ag Conference & Trade Show. Dec. 6-9. Coving-
ton, KY. Celebrate 51 years of Acres U.S.A. by joining hun-
dreds of farmers, ranchers and industry professionals who 
are actively improving their operations with a 360-degree 
approach. ecoag.acresusa.com

SOIL HEALTH EVENTS

VIRTUAL

Does Your 

Advertising 

Strategy Need 

Regrounding? 

PRINT  |  DIGITAL  |  EVENTS  |  CUSTOM 
CONTENT  |  WEB-DEV  | VIDEO 

OUR INSIGHT AND 

EXPERTISE FOR 

ENGAGING FARMERS 

CAN HELP 

ACRESUSA.COM  

ECOFARMINGDAILY.COM 

Jorge Abrego | 512.838.6166   
jabrego@acres.com  

Eco-Farming Daily. Free articles from Acres U.S.A.’s 
archives. www.ecofarmingdaily.com

IN-PERSON
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Meet an Eco-Farmer

SUBMIT YOUR FARM STORY. If published, receive a $50 gift card:  

acresusa.com/meet-an-eco-farmer or call 1-800-355-5313.

CSF Farm • Seibert, Colorado

Why did you begin farming?  

After a stint working in the oil in-
dustry post college, I got a chance 
to return to the family farm. I 
did not like living in the city and 
longed for country life. I also real-
ized that to achieve the financial 
independence I wanted, I’d have 
to be my “own boss.” Farming 
provided that opportunity. 

What do you most enjoy about  

farming?  
Our move to regenerative agricul-
ture has made farming fun again. 
I enjoy the financial freedom pro-
vided by moving away from com-
mercial chemicals and fertilizer. 
Paddock grazing and cover crops 
have put me in intimate contact 
with my soil. It’s fun to ask, “What 
life are we going stimulate today?” 
instead of, “What are we going to 
kill?”

What is your biggest current  

challenge?  
Our biggest challenge is an arid 
climate and erratic precipitation. 
Moisture makes regenerative prin-
ciple easier to achieve. 

What is the best piece of advice 

you ever received about farming?  
My father-in-law, who was a dairy-
man, once commented how the 
monthly milk check had allowed 
him to address debt and increase 
his success. This made us seriously 
reconsider fallow in our rotation 
(a common practice in our area). 
Shortly after that we went to con-
tinuous-crop no-till. It’s still a rare 
model in our part of the world. 
Every acre works for us every year. 
This reduces risk and normalizes 
our cashflow. 

Farm Profile

Farm name: CSF Farms

Farm location: Seibert, Colorado

Names of farmers: Curt and Kerry 

Sayles, Patrick and Morgan Einspahr, 

Audrey Sayles

Farm size: 5,000 acres

Year established: 1987

Products: Grains (all dryland): cereal rye, 

corn, sunflower, millets, safflower, oats, 

chickpeas, buckwheat, field peas and 

flax; livestock: grass-fed beef, fed pigs 

grazed on cover crops

Farm contact: csffarms.com

“Paddock grazing and cover crops have put me in intimate contact with my soil.” — Curt Sayles
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vitalisorganic.com
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(8666  21996750   SOLECTRAC.COM

Meet the e25 compact electric tractor: 

powerful, quiet, and zero-emission. 

Get your work done without 

compromising your health or the 

planet and save big on fuel costs.

Contact us today to find out more. 

A better way to farm.

e25 Compact
Electric Tractor


